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The present mvention includes, for example, an alkynyl
indazole derivative represented by the following general
tormula (I), a pharmaceutical acceptable salt thereof, and a
medicine containing thereof.

()

11 Claims, No Drawings



US 9,017,222 Bl

1

ALKYNYL INDAZOLE DERIVATIVE AND
USE THEREOF

CROSS REFERENCE TO RELATED
APPLICATIONS

This patent application 1s a U.S. national stage application
under 35 U.S.C. §371 of International Patent Application
No. PCT/IP2015/059846 filed on Mar. 30, 2015, which
claims the benefit of foreign priority to Japanese Patent
Application No. JP 2014-070893 filed on Mar. 31, 2014. The

International Application was published 1n Japanese on Oct.
8, 2015, as International Publication No. WO 2015/152117

Al under PCT Article 21(2).

The present invention relates to an alkynyl indazole
derivative which has a VEGF receptor tyrosine kinase
inhibitory activity, a pharmaceutically acceptable salt
thereotf, and a use thereof.

Although angiogenesis (vasculogenesis) in cells and tis-
sues plays an important role 1n the process of development,
wound healing, etc., pathological angiogenesis 1s known to
be associated with various diseases or conditions such as:
retinal diseases like age-related macular degeneration and
diabetic retinopathy; formation, proliferation or metastasis
of tumor; chronic inflammation; and rheumatoid arthritis.

As a receptor mnvolved 1n angiogenesis, a VEGF receptor
such as a vascular endothelial cell proliferative factor (also
referred to as vascular endothelial cell growth factor, and
hereinafter, referred to as “VEGE”) receptor 2, 1s known.
The VEGF receptor 1s a kind of receptor tyrosine Kinases,
and once the VEGF as a ligand binds to the VEGF receptor,
and the receptor tyrosine kinase 1s activated to transmuit
signals into cells. As a result, for example, vascular perme-
ability, as well as proliferation and migration of vascular
endothelial cells are enhanced, and angiogenesis 1s induced.

The VEGF receptor 2 1s involved not only 1n angiogenesis
in a normal body but also in pathological angiogenesis
caused by the above-mentioned diseases or conditions.
Thus, for example, by mhibiting VEGF receptor 2 tyrosine
kinase activity, an angiogenesis caused by the kinase can be
inhibited, which 1s effective for treatment of the diseases or
conditions accompanying angiogenesis. Therefore, for the
purpose ol prevention or treatment of diseases or conditions
accompanying angiogenesis, various VEGF receptor 2 tyro-
sine kinase inhibitors have been developed.

Patent Document 1 discloses indazole compounds which
inhibit the protein kinase activity of a VEGF receptor. For
example, Example 33 (a) in Patent Document 1 shows
(6-]2-(methylcarbamovyl))phenylsulfanyl]-3-E-[2-(pyridine-
2-yl) ethenyl|indazole) (generic name: axitinib) that 1s rep-
resented by the following formula.

|[Formula 1]
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Patent document 2 discloses indazole compounds which
are useful as a modulator and/or inhibitor of the protein
kinase, and a method for preparing an intermediate thereof.
For example, Example 20 shows (6-[2-(methylcarbamoyl)
phenylsulfanyl]-3-E-[2-(pyridine-2-yl)ethynyl|indazole)
that 1s represented by the following formula.

|Formula 2]
Me

O NH

Patent document 3 discloses 1indazole compounds which
modulate or inhibit the activity of VEGF receptor 2. Non-
Patent document 1 discloses anticancer agents containing a
VEGF receptor kinase inhibitor, e.g. pazopanib, axitinib,
sorafenib, sunitinib.

Also, as drugs for treatment of age-related macular degen-
eration which 1s a posterior eye segment disease, LUCEN-
TIS (registered trademark), MACUGEN (registered trade-
mark) and EYLEA (registered trademark) which are VEGF
inhibitors are used. Although these drugs contain high-
molecular compounds which specifically bind to VEGF
(antibody or aptamer to VEGF), they must be administered
into a vitreous body. Thus, for example in the ophthalmo-
logical field, development of angiogenesis imnhibitors which
can be more non-invasively administered 1s desired. How-
ever, an anglogenesis inhibitor which can be instilled into
eyes has not yet been marketed.

RELATED ART

Patent Document

[Patent document 1] W0O2001/002369
|Patent document 2] W0O2006/048745
[Patent document 3] W02004/056806

Non-Patent Document

[ Non-Patent document 1] Current Pharmaceutical Design,
2012, 18, 2921-2935

SUMMARY OF THE INVENTION

Problems to be Solved by the Invention

The main object of the present invention 1s to provide a
novel compound which has a VEGF receptor tyrosine kinase
inhibitory activity and 1s useful as a medicine for the
treatment of diseases accompanying angiogenesis or edema,
for example, age-related macular degeneration or the like.

Also, another object of the present invention 1s to provide
a compound which has a VEGF receptor tyrosine kinase
inhibitory activity, high solubility 1n an aqueous solution and

excellent stability.
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As a result of intensive studies for solving the above-
mentioned problems, the present mventors found that an
alkynyl indazole dernivative represented by the following
general formula (I) and 1ts salt had an excellent VEGF
receptor tyrosine kinase inhibitory activity, and achieved the
present invention. The alkynyl indazole derivative repre-
sented by the following general formula (I) and 1ts salt had
high solubility in an aqueous solution and excellent photo-
stability in the solution.

Axitinib sold as an oral antineoplastic agent 1s an excel-
lent VEGF receptor inhibitor having a VEGF receptor
tyrosine kinase inhibitory activity. When the present inven-
tors examined whether axitinib could be applied for a liquid
tformulation such as an eye drop, solubility of the compound
was low 1n aqueous solution and 1t was predicted that
transier to the posterior eyes was insutlicient. Furthermore,
it was found that axitinib had poor photostability 1n an
aqueous solution. From these points of view, 1t was difhicult
to apply axitinib to a liquid formulation such as an eye drop.

The alkynyl indazole dernivative represented by the fol-
lowing general formula (1) and 1ts salt have the VEGF
receptor tyrosine kinase inhibitory activity as described
above, and have an improved solubility in an aqueous
solution, furthermore they have excellent photostability 1n a
solution and thus can be suitably used for a liquid formu-
lation such as an eye drop.

The present mvention can include the following alkynyl
indazole derivative or a pharmaceutically acceptable salt
thereol, and a medicine that contains it.

(1) An alkynyl indazole derivative represented by the fol-
lowing general formula (I):

|Formula 3]

(D

(In the formula, R' represents a lower alkyl. X and Y are the
same or different and each represents CH or N, with the
proviso that X and Y are not simultaneously N. Z 1s a group
represented by the following general formula (a):

|Formula 4]
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(In the formula, R” represents a lower alkyl which may have
a substituent. n 1s an 1nteger of 1 to 7. A 1s a partial structure
represented by the following formula:

or a pharmaceutically acceptable salt thereof.

(2) The alkynyl indazole derivative according to the above-
mentioned (1), or the pharmaceutically acceptable salt
thereof, wherein X and Y are simultancously CH.

(3) The alkynyl indazole derivative according to the above-
mentioned (1) or (2), or the pharmaceutically acceptable salt
thereof, wherein 7 1s bound 1n the para-position.

(4) The alkynyl indazole derivative according to any one of
the above-mentioned (1) to (3), or the pharmaceutically
acceptable salt thereol, wherein A 1s a partial structure
represented by the following formula:

(5) A medicine characterized by containing the alkynyl
indazole dernivative according to any one of the above-
mentioned (1) to (4) or the pharmaceutically acceptable salt
thereof.

(6) The medicine according to the above-mentioned (3),
which 1s a vascular endothelial cell growth factor (VEGE)
receptor tyrosine Kinase inhibitor.

(7) The medicine according to the above-mentioned (5) or
(6), which 1s used for prevention or treatment of a retinal
disease accompanying angiogenesis or edema.

(8) The medicine according to the above-mentioned (7),
wherein the retinal disease accompanying angiogenesis or
edema 1s age-related macular degeneration, macular edema,
diabetic retinopathy, retinopathy of prematurity, retinal vein
occlusion, secondary cataract, myopic choroidal neovascus-
larization or glaucoma.

Formula 5]

|Formula 6]

tects of the Invention

[T

According to the present invention, 1t 1s possible to
provide an alkynyl indazole denivative represented by the
general formula (I), 1its pharmacologically acceptable salt
and a drug containing the alkynyl indazole derivative or 1ts
pharmacologically acceptable salt. Since the alkynyl inda-
zole derntvative and 1ts pharmacologically acceptable salt of
the present invention have excellent VEGF receptor tyrosine
kinase inhibitory activities, they are eflective for prevention
or treatment for diseases or conditions involving the VEGF
receptor tyrosine kinase, for example, diseases or conditions
accompanying angiogenesis or edema. In addition, the alky-
nyl indazole derivative and its pharmacologically acceptable
salt have not only high solubility 1n an aqueous solution but
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also excellent penetrating property to retina or choroid as
apparent from the result of Test Example 5 described below.
Also, they are excellent 1n stability, particularly 1n photo-
stability 1n a solution. Thus, they can be used 1n forms of a
liquid formulation, for example, an eye drop, an 1njection,
etc.

MODE FOR CARRYING OUT THE INVENTION

The compound of the present invention 1s an alkynyl
indazole derivative represented by the general formula (I) or
its pharmacologically acceptable salt. In the present speci-
fication, the alkynyl indazole derivative represented by the
general formula (1) 1s also referred to as “compound (1) of
the present mvention™.

In the present invention,

~

1s used 1n a structural formula 1n order to explain a bond
which 1s a point where a substituent or a partial structure
binds to a skeletal structure or another partial structure.

In general formula (1), lower alkyls represented by R* can
include, for example linear, branched or cyclic alkyls having
1 to 4 carbon atoms. Such lower alkyls can include, for
example methyl, ethyl, propyl, isopropyl, butyl, 1sobutyl,
sec-butyl, tert-butyl, cyclopropyl and cyclobutyl. R" is pref-
crably a linear or branched alkyl having 1 to 3 carbon atoms,
more preferably an alkyl having 1 or 2 carbon atoms (methyl
or ethyl), and in particular preferably methyl.

X and Y are the same or diflerent and each represents CH

or N, with the proviso that X and Y are not simultaneously
N. Combinations of X and Y can include (1) X and Y are CH,

(11) X 1s N and Y 1s CH, and (i11) X 1s CH and Y 1s N.
Preferably, X and Y are CH.

A binding position 1n a six-membered ring in the group
represented by Z 1s not particularly limited, and the position
may be in any position of an ortho-position, a meta-position
or a para-position. Note that the binding position 1s a
position relative to an ethynyl group. Preferably Z 1s bound
in the meta-position or the para-position, and more prefer-
ably 1t 1s bound 1n the para-position.

7. 1s a group represented by the general formula (a). In
formula (a), the lower alkyl of a lower alkyl which may have
a substituent represented by R” can include, for example
linear, branched or cyclic alkyls having 1 to 4 carbon atoms.
Such lower alkyls can include the same lower alkyls as
represented by the aforementioned R'. R” is preferably a
linear or branched alkyl having 1 to 3 carbon atoms, more
preferably an alkyl having 1 or 2 carbon atoms (methyl or
cthyl). The substituent of the lower alkyl which may have a
substituent represented by R* can include, for example
hydroxy, amino, dimethylamino, acetylamino and mor-
pholino. Preferable lower alkyls which may have a substitu-
ent represented by R” can include, for example methyl,
2-hydroxyethyl, 2-aminoethyl, 2-(dimethylamino)ethyl,
2-acetylaminoethyl and 2-(N-morpholino)ethyl, and among
them, methyl 1s more preferable.

A 1n the general formula (a) 1s a partial structure repre-
sented by the following formula.

|Formula 7]
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The partial structures represented by each formula
described above are respectively referred to as urea, car-
bamate, a-alkoxyamide and amine. In the partial structures
represented by each formula described above, their left side
binds to a (poly)ethylene glycol moiety (—(O—CH,CH,)
n-, n 1s the same as defined above) 1n the general formula (a),
and their right side binds to the six-membered ring. For
example, 1f A 1s carbamate or a-alkoxyamide, oxygen and
nitrogen in the above formula bind to the (poly)ethylene
glycol moiety and the six-membered ring respectively.

In the general formula (a), A 1s preferably a partial
structure (urea) represented by the following formula:

A2

In the general formula (a), n 1s an iteger of 1 to 7,
preferably an integer of 1 to 5, more preferably an integer of
2 to 5, even more preferably 2 to 4, and in particular
preferably 3.

As one of particularly preferred aspects of the compound
(I) of the present mvention, a compound in which, i the
general formula (I), R' is methyl, X and Y are CH, and in the
general formula (a), R” is methyl, A is urea, n is 3, and Z is
bound 1n the para-position, 1s exemplified.

The pharmacologically acceptable salts of the compound
(I) of the present invention can include, for example phar-
macologically acceptable acid addition salts, ammonium
salts and amino acid addition salts. For the salt, one kind can
be selected and used alone, and two or more kinds can be
also combined for use.

The acid addition salts can include morganic acid salts or
organic acid salts. The morganic acid salts can include, for
example norganic salts of hydrochloride, hydrobromate,
hydroiodide, nitrate, sulfate, phosphate. As the inorganic
acid salts, hydrochloride or hydrobromate, etc. 1s preferable,
and hydrochloride 1s more preferable.

The organic acid salts can include, for example organic
salts of methanesulfonate, benzensulionate, p-toluenesul-
fonate, formate, acetate, trifluoroacetate, oxalate, citrate,
malonate, fumarate, glutarate, adipate, ascorbate, maleate,
tartrate, mandelate, malate, pantothenate. As the organic
acid salts, citrate, fumarate, or tartrate 1s preferable.

Ammonium salts can include, for example methylpyri-

dinium salt, acetylpyridinium salt. Amino acid addition salts
can include, for example addition salts of lysine, glycine,
alamine, phenylalanine, glutamic acid, asparagine acid, argi-
nine.

As the pharmaceutically acceptable salts, mnorganic acid
salts or organic acid salts are preferable, and 1morganic acid

Formula 8]

|Formula 9]
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salts are more prelerable. The pharmaceutically acceptable
salts may include solvates such as hydrates.

The compound (I) of the present invention or the phar-
maceutically acceptable salt thereof has an inhibitory activ-
ity of tyrosine kinase. More specifically, the compound (I) of
the present invention or the pharmaceutically acceptable salt
thereol has an inhibitory activity of VEGF receptor 2
tyrosine kinase.

The compound (I) of the present invention or the phar-
maceutically acceptable salt thereot 1s preferably used as an
active ingredient of the VEGF receptor tyrosine kinase
inhibitor. The compound 1s preferably used as an active
ingredient of the VEGF receptor 2 tyrosine kinase inhibitor,
in particular.

Since the VEGF receptor 2 tyrosine kinase inhibitor has
an eflect of inhibiting angiogenesis, 1t 1s used for treatment
of various diseases or conditions accompanying angiogen-
esis or edema. The diseases or conditions for which the
compound (I) of the present imnvention and 1ts pharmaco-
logically acceptable salt are applied can include, for example
diseases and conditions to which the inhibition of the VEGF
receptor 2 tyrosine Kinase 1s eflective, and for example,
diseases, conditions or the like accompanying angiogenesis
or edema are suitable.

The diseases or conditions accompanying angiogenesis or
edema may specifically include, for example cancer (tumor)
(for example, gastric cancer, renal cancer, colon cancer, lung
cancer, etc.), retinal diseases accompanying angiogenesis or
edema, keratoconjunctive diseases accompanying angiogen-
esis or edema (keratoconjunctivitis, contact lens disorder,
etc.), chronic inflammation, rheumatoid arthritis, inflamma-
tory skin diseases, psoriasis, atherosclerosis and myocardial
infarction. The compound (I) of the present invention and 1ts
pharmacologically acceptable salt are useful as active ingre-
dients of the drug used for prevention or treatment of such
diseases or conditions. Among them, the compound (I) of
the present mvention and its pharmacologically acceptable
salt are suitably used for prevention or treatment of retinal
diseases accompanying angiogenesis or edema. The retinal
diseases accompanying angiogenesis or edema can include,
for example age-related macular degeneration, macular
edema, diabetic retinopathy, retinopathy of prematurity, reti-
nal vein occlusion, secondary cataract, myopic choroidal
neovascularization and glaucoma.

Note that the term “prevention” means delaying or pre-
venting onsets of conditions or diseases and their accompa-
nying symptoms, or reducing a risk of a subject to develop
a condition or a disease. In addition, the term ‘“treatment”
means reducing or curing diseases or conditions and/or their
accompanying symptoms.

The present invention also encompasses a medicine which
contains the compound (I) of the present invention or its
pharmacologically acceptable salt.

The compound (I) of the present invention and 1ts phar-
macologically acceptable salt can be used as they are or in
forms of various formulations according to the purpose of
administration. The medicine of the present invention 1s
typically provided as a pharmaceutical composition which
contains the compound (I) of the present invention or its
pharmacologically acceptable salt and pharmaceutically
acceptable carrier.

The medicine of the present invention can be preferably
used as a VEGF receptor tyrosine kinase inhibitor, and can
be preferably used as a VEGF receptor 2 tyrosine kinase
inhibitor, 1 particular. Additionally, the medicine of the
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present invention 1s preferably used for prevention or treat-
ment of various diseases or conditions accompanying angio-
genesis or edema.

As a subject to be dosed with the medicine of the present
invention, a patient with the disease or condition accompa-
nying angiogenesis or edema 1s suitable.

Particularly, the medicine 1s suitably administered to a
patient with retinal disease accompanying angiogenesis or
edema. Furthermore, 1n order to prevent the development of
the diseases or conditions, the compound (I) of the present
invention or its pharmacologically acceptable salt can also
be administered to a mammal which may develop the
above-mentioned diseases or conditions.

The present mvention also encompasses a method for
inhibiting the VEGF receptor tyrosine kinase, in which the
compound (I) of the present invention or 1ts pharmacologi-
cally acceptable salt 1s administered to a mammal. Also, the
present mvention encompasses a method for preventing or
treating diseases or conditions accompanying angiogenesis
or edema (preferably, retinal diseases accompanying angio-
genesis or edema), in which the compound (1) of the present
invention or 1ts pharmacologically acceptable salt 1s admin-
istered to a mammal.

The medicine of the present invention can be orally or
parenterally administered to humans or mammals other than
humans. The mammals other than humans can include, for
example mice, rats, hamsters, guinea pigs, rabbits, cats,
dogs, swine, cattle, horses, sheep and monkeys.

In use of the medicine of the present invention for the
purpose of prevention or treatment of diseases or conditions
accompanying angiogenesis or edema, generally the medi-
cine can be systemically or topically, orally or parenterally
administered. For its administration route, a route which 1s
most eflective for treatment 1s preferably selected. In the
case ol systemic administration, in addition to by oral
administration, 1t 1s administered by parenteral administra-
tions such as intravenous injection, subcutaneous injection
and intramuscular 1njection. In the case of local administra-
tion, 1t 1s administered into, for example, skin, mucosa, lung,
bronchus, nasal cavity, nasal mucosa, ocular surface or eyes.
Formulations for oral administration can include, {for
example powders, granules, tablets, capsules, syrups and
liquid formulations. Formulations for parenteral administra-
tion can include, for example injections, ointments, gels,
creams, fomentations, patches, liniments, suppositories,
aerosols, inhalants, sprays, eye drops (ophthalmic solutions)
and nasal drops. For example, when the medicine of the
present invention 1s applied to eye disease such as retinal
disease, parenteral administration 1s preferable, and 1n par-
ticular, administration as an eye drop 1s preferable.

The compound (I) of the present invention and its phar-
macologically acceptable salt have high solubility 1n aque-
ous solutions. Furthermore, the compound (I) of the present
invention and its pharmacologically acceptable salt have
excellent stability in solutions, particularly have excellent
photostability. Accordingly, the compound (I) of the present
invention and i1ts pharmacologically acceptable salt can be
suitably used for a formulation containing an aqueous solu-
tion, preferably a liquid-form formulation containing the
aqueous solution as a base. The compound of the present
invention or its pharmacologically acceptable salt can be
suitably used, for example, for formulations mentioned
above such as particularly syrups, injections, eye drops,
nasal drops, etc., and among them, eye drops are particularly
suitable.

The medicine of the present mnvention can be produced
according to a method known per se 1n the technical field of
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pharmaceutical formulations, in which conventionally the
compound (I) of the present invention or 1ts pharmacologi-
cally acceptable salt 1s mixed with at least one pharmaco-
logically acceptable carrier or the like. The carrier may be
arbitrarily selected depending on the form of the formulation
preferable for admimstration. The content of the compound
(I) of the present invention or 1ts pharmacologically accept-
able salt 1n the medicine varies depending on 1ts dosage
form, dose and the like, and can be arbitrarily selected. For
example, the content may be typically 0.01 to 99.9 mass %,
preferably 0.1 to 80 mass % of the total amount of the
medicine.

As the pharmacologically acceptable carrier, various
organic or inorganic carrier substances which are conven-
tionally used as formulation materials can be used, and they
can include, for example: excipients, disintegrators, binders,
plasticizers, lubricants, etc. in solid formulations; solvents,
solubilizing agents, suspending agents, stabilizers, 1sotoniz-
ing agents, buflers, thickeners, pH adjusters, soothing
agents, etc. i liquid formulations. Furthermore, additives
such as preservatives, antioxidants, colorants and sweeten-
ers may be used as necessary. The solid formulation may be
coated with a coating agent. Only one kind or a combination
of two or more kinds of carriers and additives may be used.

The excipients can 1nclude, for example lactose, sucrose,
D-mannitol, D-sorbitol, starch, dextrin, microcrystalline cel-
lulose, crystalline cellulose, carmellose, carmellose calcium,
carboxymethyl starch sodium, low-substituted hydroxypro-
pylcellulose, acacia.

The disintegrators can include, for example carmellose,
carmellose calcium, carmellose sodium, carboxymethyl
starch sodium, croscarmellose sodium, crospovidone, low-
substituted hydroxypropylcellulose, hydroxypropylmethyl-
cellulose, crystalline cellulose.

The binders can include, for example hydroxypropylcel-
lulose, hydroxypropylmethylcellulose, povidone, crystalline
cellulose, sucrose, dextrin, starch, gelatin, carmellose
sodium, acacia.

The plasticizers can include, for example light anhydrous
silicic acid, magnesium stearate.

The lubricants can 1include, for example magnesium stear-
ate, calcium stearate, talc.

The coating agents can include, for example gelatin,
SUCTOSe.

The solvents can include, for example purified water,
distilled water for injection, physiological saline solution,
cthanol, propylene glycol, macrogol, sesame o1l, com o1l,
olive oil.

The solubilizing agents can include, for example propyl-
ene glycol, D-mannitol, benzyl benzoate, ethanol, trietha-
nolamine, sodium carbonate, sodium citrate, polysorbate 80.

The suspending agents can include, for example ben-
zalkontum chlonde, carmellose, hydroxypropylcellulose,
propylene glycol, povidone, methylcellulose, glycerin mono
stearate.

The stabilizers can 1nclude, for example sodium edetate,
sodium hydrogen sulfite, sodium thiosulfate, sodium citrate,
ascorbic acid, dibutyl hydroxytoluene.

The 1sotonizing agents can include, for example sodium
chloride, potassium chloride, glycerin, manmtol, sorbitol,
boric acid, borax, glucose, propylene glycol.

The buflers can include, for example sodium hydrogen
phosphate, sodium acetate, sodium carbonate, sodium cit-
rate, boric acid, borax.

The thickeners can include, for example hydroxylethyl-
cellulose, hydroxypropylcellulose, polyvinyl alcohol, poly-
cthylene glycol.
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The pH adjusters can include, for example hydrochloric
acid, citric acid, sodium hydroxide, phosphoric acid, acetic
acid, boric acid.

The soothing agents can include, for example benzyl
alcohol.

The preservatives can include, for example benzalkonium
chloride, methyl parahydroxybenzoate, ethyl parahydroxy-
benzoate, propyl parahydroxybenzoate, chlorobutanol, ben-
zylalcohol, sodium dehydroacetate, sorbic acid.

The antioxidants can include, for example sodium sulfite,
ascorbic acid.

The colorants can include, for example edible dye (for
example, food red No. 2, or No. 3), beta-carotene.

The sweeteners can include, for example saccharine
sodium, dipotassium glycyrrhizinate, aspartame.

The medicine of the present invention can contain one or
a plurality of any other medicinal ingredients unless the
cllects of the present invention are impaired.

The dose of the compound (I) of the present invention or
its pharmacologically acceptable salt varies depending on
diseases or conditions and subjects to be treated, and medi-
cation methods, but for example, when 1t 1s administered to
an adult, a dose 1s typically 1 ng to 1000 mg, preferably 1
to 200 mg in oral administration. This dose can be admin-
istered typically once to 4 times per a day. In the case of
parenteral administration, the dose 1s typically, for example
1 ng to 1000 mg, preferably 1 to 200 mg. This dose can be
administered typically once to 4 times per a day. In addition,
for example 1n the case of topical administration to eves, it
1s preferable that an eye drop typically containing 0.001 to
10 w/v %, preferably 0.01 to 1 w/v % of the compound (I)
of the present invention or 1ts pharmacologically acceptable
salt 1s wstilled 1n eyes, 1 an amount of 5 to 100 uL,
preferably 30 to 60 uL per a dose, about once to 6 times per
a day.

Next, a method for producing the compound (I) of the
present mvention will be explained. The following produc-
ing method 1s an example of a producing method of the
compound (I) of the present invention, and the producing
method of the compound of the present invention 1s not
limited thereto.

Even 11 there 1s no particular description 1n the following
producing method, the production can be efliciently carried
out by: a device to imtroduce a protecting group to a
functional group as necessary and carry out deprotection 1n
a subsequent step; a device to provide a functional group as
a precursor in each step and convert i1t into a desired
functional group at an appropriate stage; a device to change
the order of each process and step; efc.

Additionally, 1n each step or reaction, the post-reaction
treatment can be carried out by a conventional method. The
compounds obtained 1n each step or reaction can be used for
the subsequent reaction 1n a state of a reaction liquid or as
a crude product. The product can be 1solated from a reaction
mixture according to a routine procedure. The product can
be 1solated or purified by arbitrarily selecting a conventional
method such as crystallization, recrystallization, distillation,
separation and chromatography, and by combining them, as
necessary.

The compound (I) of the present invention can be pro-
duced by, for example, the method shown in the following
reaction formula 1 or methods based on it.
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[Formula 10]}
(Reaction formula 1)
O NHMe o
i
/N ‘ Xy AN Z/\\”"'Y
N (1)
\ P P >
I
(I1I)
O NHMe
X
P

(1)

The symbols 1n the formula are the same as described in
general formula (I). Me represents methyl.

The compound (I) of the present mvention can be pro-
duced by reacting a compound represented by general
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formula (II) (hereinafter, referred to as “compound (II)”)
with a compound represented by formula (III) (hereinafter,
referred to as “compound (III)”) 1n the presence of a base
and a catalyst. Relative to the compound (I1I), typically 0.5

to 3 equivalents, preferably 0.8 to 2 equivalents of the
compound (II) are used.

The base can include, for example N,N-diisopropyleth-
ylamine, tricthylamine, diethylamine, disopropylamine,
etc., and among them, N,N-diuisopropylethylamine or trieth-
ylamine 1s preferable. Relative to the compound (I11), typi-
cally 1 to 50 equivalents, preferably 3 to 30 equivalents of
this base are used.

The catalyst can include, for example PdCl,(PPh,),,
Pd(PPh,),, copper 1odide, copper bromide, etc., and among
them, PdC1,(PPh,), and copper 10odide are preferable. Rela-
tive to the compound (I1I), typically 0.01 to 0.5 equivalent,
preferably 0.03 to 0.1 equivalent of this catalyst 1s used.

This reaction 1s preferably carried out in a solvent inert to
the reaction. Although such a solvent i1s not particularly
limited as long as the reaction proceeds, it can include, for
example N,N-dimethylformamide, acetonitrile, tetrahydro-
furan, 1.4-dioxane, 1,2-dimethoxyethane, toluene, ethyl
acetate, etc., and among them, N,N-dimethylformamide or
acetonitrile 1s preferable.

Although the reaction time varies depending on reagents
or solvents to be used, 1t 1s typically 1 to 24 hours, preferably
2 to 4 hours. Although the reaction temperature varies
depending on reagents or solvents to be used, it 1s typically
25 to 160° C., preferably 60 to 100° C.

When A 1n general formula (a) 1s urea or carbamate in the
group represented by Z, the compound (II) can be produced
by the method represented by the following reaction formula
2. A compound represented by general formula (1I-1) (here-
iafter, referred to as “compound (II-1)) and a compound
represented by general formula (1I-2) (heremnafter, referred

to as “compound (11-2)”) are encompassed 1n compound (II).
[Formula 11]

(Reaction formula 2)

TMS

Br
e =
X
. ”X step A _ \ ¢ 11/!
HzN/\\—r"'Y LN >
(IV-1) (V-2)
= - step B —— step D _ . —— <
O X X , ]
a If O\/};NHE A ] O\/\;OH )\ A A%
)\ N/\/’Y Mel( /VY k N gl
\ﬁ\N H HaN Me J(o o H
10 " (V-2) (IV-3) (V-1) Me
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-continued

The symbols 1n the formula are the same as described in
general formula (I). TMS represents a trimethylsilyl group.
Me represents methyl.

A compound represented by general formula (IV-3) (here-
inafter, referred to as “compound (IV-3)”) 1s commercially
available, and commercial products can be used. In addition,
compound (IV-3) can be produced according to a method

known per se, for example, methods described 1n WO2013/
101184, W(0O2011/092197 or the like, or methods based on

them, for example step A described below.

In step A, a compound represented by general formula
(IV-2) (heremafter, referred to as “compound (IV-2)”) 1s

produced by reacting a compound represented by general
formula (IV-1) (hereinaiter, referred to as “compound (IV-
1)) with trimethylsilyl acetylene 1n a solvent 1n the presence
of a base and a catalyst, and subsequently a trimethylsilyl
group ol the compound (IV-2) 1s deprotected to produce the
compound (IV-3). In the reaction related to step A, relative
to the compound (IV-1), typically 1 to 3 equivalents, pret-
erably 1.2 to 1.5 equivalents of trimethylsilyl acetylene are
used. The base can include the same bases as exemplified in
reaction formula 1, preferably triethylamine. Relative to the
compound (IV-1), typically 1 to 30 equivalents, preferably
10 to 20 equivalents of this base are used. The catalyst can
include the same catalysts as exemplified in reaction formula
1, and preferably PACl1,(PPh,), and copper 1odide are used.
Relative to the compound (IV-1), typically 0.01 to 0.2
equivalent, preferably 0.02 to 0.05 equivalent of each of
these catalysts 1s used. The solvent can include the same
solvent as exemplified in reaction formula 1, preferably
tetrahydrofuran. Although the reaction time varies depend-
ing on reagents or solvents to be used, 1t 1s typically 1 to 24
hours, preferably 3 to 4 hours. Although the reaction tem-
perature varies depending on reagents or solvents to be used,
it 1s typically 25 to 120° C., preterably 60 to 90° C.
Furthermore, a trimethylsilyl group of the obtained com-
pound (IV-2) 1s deprotected with a methanol solution with
the addition of bases, allowing production of the compound
(IV-3). A concentration of the bases in the methanol solution
1s typically 5 to 50 w/v %, preferably 10 to 15 w/v %. This
base can include, for example sodium hydroxide, potasstum
hydroxide, lithium hydroxide, potassium carbonate, cestum
carbonate, etc., and among them, sodium hydroxide 1is
preferable. Although the reaction temperature and the reac-
tion time for deprotection vary depending on reagents or
solvents to be used, the reaction temperature 1s typically 1 to
30° C., preferably 15 to 25° C., and the reaction time 1s
typically 1 to 24 hours, preferably 2 to 4 hours.

In step B, the compound (IV-3) 1s reacted with 4-nitrop-
henyl chloroformate in a solvent to form a carbamate
product, and then this carbamate product 1s reacted with a
compound represented by general formula (V-2) (hereinat-
ter, referred to as “compound (V-2)”) to produce the com-
pound (II-1). Relative to the compound (IV-3), typically 0.8
to 10 equivalents, preferably 1 to 1.3 equvalents of 4-ni-
trophenyl chloroformate are used. Instead of 4-nitrophenyl
chloroformate, 2,2,2-trichloroethyl chloroformate, bis
(trichloromethyl)carbonate, 1,1'-carbonyldiimidazole, phe-
nyl chloroformate, di(N-succinimidyl)carbonate, etc. may
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be used. Also a base may be used as necessary. This base can
include, for example triethylamine, tributylamine, IN,N-di-
isopropylethylamine, pyridine, 4-dimethylaminopynidine,
etc., and among them, triethylamine or pyridine 1s prefer-
able. Relative to the compound (IV-3), typically 1 to 30
equivalents, preferably 1 to 5 equivalents of the base are
used. The solvent 1s not particularly limited unless 1t
adversely aflects the reaction, and can include dichlorometh-
ane, chloroform, tetrahydrofuran, 1,4-dioxane, ethyl acetate,
N,N-dimethylformamide, dimethyl sulfoxide, acetonitrile,
etc., and among them, dichloromethane, tetrahydrofuran or
1,4-dioxane 1s preferable. Relative to the compound (I1V-3),
typically 1 to 5 equivalents, preferably 1 to 3 equivalents of
the compound (V-2) are used. Although the reaction time
varies depending on reagents or solvents to be used, it 1s

typically 1 to 48 hours, preferably 2 to 24 hours. Although
the reaction temperature varies depending on reagents or
solvents to be used, 1t 1s typically 0 to 120° C., preferably 25
to 110° C. Compound (V-2) 1s commercially available and
commercial products can be used. In addition, compound

(V-2) can be produced according to a method known per se,
for example a method described 1 WO2009/109035 (JP

2011-105735 A), or methods based on them, for example
step C described below.

In step C, the compound (V-2) 1s produced from a
compound represented by general formula (V-1) (hereinat-
ter, referred to as “the compound (V-1)7). First, the com-
pound (V-1) 1s reacted with phthalimide, triphenylphosphine
and diethyl azodicarboxylate 1n a solvent (first step). Then,
a product obtained in the solvent can be reacted with
hydrazine monohydrate to obtain the compound (V-2) (sec-
ond step).

In the first step, relative to the compound (V-1), typically
0.5 to 2 equivalents, preterably 1 to 1.2 equivalents of
phthalimide, typically 0.5 to 2 equivalents, preferably 1 to
1.2 equivalents of triphenylphosphine, as well as typically
0.5 to 2 equvalents, preferably 1 to 1.2 equivalents of
diethyl azodicarboxylate are used. Instead of diethyl azodi-
carboxylate, bis(2-methoxyethyl) azodicarboxylate, diiso-
propyl azodicarboxylate, cyanomethylene tributylphospho-
rane or the like may be used. The solvent 1s not particularly
limited unless 1t adversely aflects the reaction, and can
include, for example dichloromethane, 1,4-dioxane, tetra-
hydrofuran, toluene, N,N-dimethylformamaide, etc., and
among them, tetrahydrofuran 1s pretferable. Although the
reaction time varies depending on reagents or solvents to be
used, 1t 1s typically 5 to 20 hours, preferably 12 to 18 hours.
Although the reaction temperature varies depending on
reagents or solvents to be used, 1t 1s typically 0 to 40° C.,
preferably 0 to 25° C.

In the second step, relative to the compound (V-1) used 1n
the first step, typically 0.5 to 3 equivalents, preferably 1 to
2.2 equivalents of hydrazine monohydrate are used for the
product obtained in the first step. The solvent 1s not particu-
larly limited unless it adversely aflects the reaction, and can
include, for example methanol, ethanol, 1sopropanol, etc.,
and among them, ethanol 1s preferable. Although the reac-
tion time varies depending on reagents or solvents to be
used, it 1s typically 2 to 20 hours, preferably 4 to 18 hours.
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Although the reaction temperature varies depending on
reagents or solvents to be used, 1t 1s typically 25 to 120° C.,

preferably 80 to 100° C.

In step D, the compound (V-1) was reacted with di(N-
succinimidyl) carbonate 1n a solvent 1n the presence of base
to form a carbonate product, and then this carbonate product
1s condensed with the compound (IV-3) to produce the
compound (II-2). Relative to the compound (V-1), typically
0.5 to 5 equivalents, preferably 2 to 3.5 equivalents of the
base and typically 0.5 to 5 equivalents, preferably 1 to 2
equivalents of di(N-succinimidyl) carbonate are used.
Instead of the di(N-succinimidyl) carbonate, bis(trichlorom-

step Gl
e
OTs X
E&O H LN >
(V-4) av-3)
o~
Me
(11-4)
cthyl)carbonate, 1,1'-carbonyldiimidazole, 4-nitrophenyl-

chloroformate, phenyl chloroformate, etc. may be used. The

bases can include, for example triethylamine, tributylamine,
pyridine, N,N-dusopropylethylamine, 4-dimethylamin-
opyridine, etc., and among them, triethylamine 1s preferable.
In addition, a reaction accelerator may be used as necessary.
This reaction accelerator can include, for example 4-dim-
cthylaminopyridine, 4-pyrrolidinopyridine, etc., and among
them, 4-dimethylaminopyridine 1s preferable. Relative to the
compound (V-1), typically 0.05 to 0.5 equivalent, preferably
0.1 to 0.2 equivalent of the reaction accelerator 1s used. In
addition, relative to the compound (IV-3), typically 0.5 to 5
equivalents, preferably 1 to 2 equivalents of the compound
(V-1) are used. The solvent 1s not particularly limited unless
it adversely aflects the reaction, and can include, for
example dichloromethane, chloroform, tetrahydrofuran, 1,4-
dioxane, acetonitrile, ethyl acetate, N,N-dimethyliforma-
mide, etc., and among them, ethyl acetate 1s preferable.
Although the reaction time varies depending on reagents or
solvents to be used, 1t 1s typically 1 to 48 hours, preferably

16

10 to 24 hours. Although the reaction temperature varies
depending on reagents or solvents to be used, 1t 1s typically

0 to 100° C., preferably 60 to 80° C.

When A 1n general formula (a) 1s a-alkoxy amide or
amine 1n the group represented by Z, the compound (II) can
be produced by for example a method represented by the
following reaction formula 3. A compound represented by
general formula (I1-3) (hereinatter, referred to as “compound
(II-3)”) and a compound represented by general formula

10 (II-4) (hereinafter, referred to as “compound (I1I-4)) are
encompassed in the compound (II).
[Formula 12
(Reaction formula 3)
X
(A g
COH  HN > R
(IV-3) \)\N/VY
O 8

50

55

60

65

/l
KoY
e H>N Al
| O no ol
\/V v - step G J(

(VD)

The symbols in the formula are the same as described 1n
general formula (I). Ts represents a p-toluenesulionyl group

(tosyl group). Me represents methyl, and tBu represents
tert-butyl.

In step E, the compound (V-1) 1s reacted with tert-butyl
bromoacetate in a conventional solvent in the presence of a
base, and then a compound represented by general formula
(V-3) (heremaftter, referred to as “compound (V-3)”) 1s
produced by hydrolysis of the ester. Relative to the com-
pound (V-1), typically 1 to 5 equivalents, preterably 2 to 3
equivalents of the base, and typically 1 to 3 equivalents,
preferably 1 to 1.2 equivalents of tert-butyl bromoacetate are
used. The base can include, for example sodium hydnde,
lithium  dusopropylamide, lithium hexamethyldisilazide,
n-butyllithium, etc., and among them, sodium hydride 1s
preferable. Instead of the tert-butyl bromoacetate, methyl
chloroacetate, ethyl chloroacetate, methyl bromoacetate,
cthyl bromoacetate, etc. may also be used. The solvent 1s not
particularly limited unless it adversely affects the reaction,
and can 1nclude, for example N,N-dimethylformamide, tolu-
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ene, diethyl ether, 1,2-dimethoxyethane, tetrahydrotfuran,
etc., and among them, tetrahydrofuran 1s preferable.
Although the reaction time varies depending on reagents or
solvents to be used, it 1s typically 1 to 24 hours, preferably
10 to 17 hours. Although the reaction temperature varies
depending on reagents or solvents to be used, 1t 1s typically

0 to 100° C., preferably O to 25° C.
The hydrolysis of the ester 1s carried out 1n a conventional

solvent 1n the presence of a base. In the hydrolysis of the
ester, relative to the ester, typically 1 to 5 equivalents,
preferably 2 to 4 equivalents of the base are used. The base

can include, for example lithium hydroxide, sodium hydrox-
ide, potasstum hydroxide, etc., and among them, lithium
hydroxide 1s preferable. The solvent 1s not particularly

limited unless 1t adversely aflects the reaction, and can
include, for example mixed solvents of organic solvents (for
example, acetonitrile, 1,4-dioxane, tetrahydrofuran, etc.)
and water, and among them, a mixed solvent of tetrahydro-
furan and water 1s preferable. Although the reaction time
varies depending on reagents or solvents to be used, 1t 1s
typically 1 to 24 hours, preterably 3 to 5 hours. Although the
reaction temperature varies depending on reagents or sol-

vents to be used, 1t 1s typically O to 100° C., preferably 60
to 100° C.

In step F, the compound (V-3) 1s reacted with the com-
pound (IV-3) 1n a conventional solvent in the presence of a
base and a condensation agent to produce the compound
(II-3). Relative to the compound (IV-3), typically 0.1 to 3
equivalents, preferably 0.5 to 1.2 equivalents of the com-
pound (V-3) are used. In addition, relative to the compound
(IV-3), typically 1 to 3 equivalents, preferably 1 to 2

equivalents of the condensation agent, and typically 0.5 to 5

equivalents, preferably 2 to 4 equivalents of the base are
used. The condensation agent can include, for example
N,N'-dicyclohexylcarbodiimide, 1,1'-carbonyldiimidazole,
1 -ethyl-3-[3-(dimethylamino)propyl] carbodiimide hydro-
chlonide, benzotrniazol-1-yloxytripyrrolidinophosphonium
hexafluorophosphate,  0-(benzotriazol-1-y1)-N,N,N',N'-te-
tramethyluronium hexafluorophosphate, 0-(7-azabenzotri-
azol-1-y1)-N,N,N'N'-tetramethyluronium hexafluorophos-
phate, diethyl cyanophosphonate, diphenylphosphoryl
azide, pentafluorophenyl trifluoroacetate ester, isopropyl
chloroformate, etc., and among them, 1-ethyl-3-[3-(dimeth-
ylamino)propyl|carbodiimide hydrochloride or O-(7-
azabenzotriazol-1-y1)-N,N,N'.N'-tetramethyluronium

hexafluorophosphate 1s preferable. The bases can include,
for example triethylamine, pyridine, N,N-diisopropylethyl-
amine, 4-dimethylaminopyridine, etc., and among them,
triethylamine, N,N-diisopropylethylamine or 4-dimethylam-
iopyridine 1s preferable. The solvent 1s not particularly
limited unless 1t adversely aflects the reaction, and can
include, for example dichloromethane, chloroform, tetrahy-
drofuran, 1,4-dioxane, 1,2-dimethoxyethane, diethyl ether,
acetonitrile, N,N-dimethylformamide, etc., and among
them, dichloromethane or N,N-dimethylformamide 1s prei-
crable. Although the reaction time varies depending on
reagents or solvents to be used, it 1s typically 1 to 24 hours,
preferably 3 to 24 hours. Although the reaction temperature

varies depending on reagents or solvents to be used, 1t 1s
typically O to 100° C., preferably 25 to 40° C.
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In step G, first, the compound (V-1) 1s reacted with
p-toluenesulionyl chloride 1 a conventional solvent in the
presence ol a base to produce a compound represented by
general formula (V-4) (hereinafter, referred to as “compound
(V-4)”). Then, the compound (V-4) i1s reacted with the
compound (IV-3) 1n a conventional solvent in the presence
of a base to produce the compound (11-4).

Relative to the compound (V-1), typically 1 to 2.2 equiva-
lents, preferably 1.2 to 1.5 equivalents of p-toluenesulionyl
chloride are used. Relative to the compound (V-1), typically
1 to 5 equivalents, preferably 1.5 to 3 equivalents of the base
are used. The base can include, for example pyridine,
triethylamine, N,N-diisopropylethylamine, 4-dimethylamin-
opyridine, etc., and among them, triethylamine 1s preferable.
The solvent 1s not particularly limited unless 1t adversely
aflects the reaction, and can include, for example dichlo-
romethane, chloroform, tetrahydrofuran, 1,4-dioxane, 1,2-
dimethoxyethane, etc., and among them, dichloromethane 1s
preferable. Although the reaction time varies depending on
reagents or solvents to be used, it 1s typically 1 to 24 hours,
preferably 14 to 21 hours. Although the reaction temperature
varies depending on reagents or solvents to be used, 1t 1s
typically O to 100° C., preterably 25 to 50° C.

In the reaction of the compound (V-4) and the compound
(IV-3), relative to the compound (V-3), typically 0.3 to 5
equivalents, preferably 0.5 to 4.5 equivalents of the com-
pound (V-4) are used. Relative to the compound (IV-3),
typically 1 to 5 equivalents, preferably 1.5 to 3 equivalents
of the base are used. The base can include, for example
sodium hydroxide, potassium hydroxide, cesium carbonate,
potassium carbonate, etc., and among them, cesium carbon-
ate or potassium carbonate 1s preferable. In the reaction of
the compound (V-4) and the compound (IV-3), 1t 1s prefer-
able to use a reaction accelerator. Relative to the compound
(IV-3), typically 0.1 to 3 equivalents, preferably 0.2 to 1
equivalent of this reaction accelerator 1s used. The reaction
accelerator can include, for example sodium 10dide, potas-
sium 10dide, tetrabutylammonium 1odide, etc., and among,
them, potassium 1odide 1s preferable. The solvent 1s not
particularly limited unless it adversely affects the reaction,
and can 1nclude, for example acetonitrile, tetrahydrofuran,
dichloromethane, N,N-dimethylformamide, dimethylsulfox-
ide, etc., and among them, acetonitrile or N,N-dimethylior-
mamide 1s preferable. Although the reaction time varies
depending on reagents or solvents to be used, it 1s typically
9 to 60 hours, preferably 18 to 24 hours. Although the
reaction temperature varies depending on reagents or sol-
vents to be used, 1t 1s typically 25 to 120° C., preferably 80
to 120° C.

In the reaction of the compound (V-4) and the compound
(IV-3), the compound (1I-4) can also be produced by using,
instead of the compound (V-4), a compound represented by
general formula (V1) (heremaftter referred to as “compound
(VI)”), which 1s shown in step G' in reaction formula 3.
Preferred conditions and the like for the reaction of the
compound (VI) and the compound (IV-3) according to the
step G' are the same as those for the reaction of the
compound (V-4) and the compound (IV-3) according to the
above-mentioned step G.

The compound (III) can be produced according to meth-

ods described i known methods, for example methods
described 1n WO 2006/048745 (JP 2008-518901 A), WO
2001/002369 (JP Patent No. 3878849), etc. or methods

based thereon, for example the following reaction formula 4.
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[Formula 13]

20

(Reaction formula 4)

0O
CIOC MeHNOC
HO,C “l «
2 N Cl . S
5 D TN MeNH, Ny g
\/S\S/\ CH.ChL ‘ THOF ‘
\/\CO@ \/\CONHMe
N O (VII-2) (VII-3)
VII-1
( ) NaBH4
FtOH
Y
2 NaNO; 2 MeHNOC
N NN /NH2 csHCI, K N : =
N/ ‘ - N/ +
H,0,
\ F CH,Cl, \ - X
(VIII-1) (VIII-2) (VII-4)

/§m‘/\/ >
N

X
\/\/

(VIII-3)

In the formula, Me represents methyl.

In the method of reaction formula 4, a compound repre-

sented by the formula (VII-1) (hereinafter, referred to as

“compound (VII-1)”) 1s reacted with oxalyl chloride 1n a

conventional solvent to form an acid chloride represented by
formula (VII-2) (hereimnaiter, referred to as “acid chloride
(VII-2)”), which 1s then reacted with methylamine to obtain
an amide product represented by formula (VII-3) (hereinat-
ter, referred to as “amide product (VII-3)”). The amide
product represented by formula (VII-3) can be reduced with
sodium borohydride to obtain a thiol product represented by
formula (VII-4) (heremnatter, referred to as ““thiol product
(VII-4)™).

Relative to the compound (VII-1), typically 1 to 5 equiva-

lents, preferably 2 to 4 equivalents of oxalyl chloride are

used. The solvent 1s not particularly limited unless 1t

adversely aflects the reaction, and can include, for example
tetrahydrofuran, dichloromethane, toluene, etc., and among,

them, dichloromethane 1s preferable. In the reaction of the
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compound (VII-1) with oxalyl chloride, 1t 1s preferable to
use a reaction accelerator. Relative to the compound (VII-1),
typically 0.01 to 0.5 equivalent, preferably 0.01 to 0.1
equivalent of this reaction accelerator 1s used. The reaction
accelerator can include N,N-dimethylformamide. Although
the reaction time varies depending on solvents to be used, 1t
1s typically 10 to 60 hours, preferably 15 to 40 hours.

Although the reaction temperature varies depending on
solvents, 1t 1s typically 15 to 100° C., preferably 20 to 80°
C.

The reaction of the acid chlonide (VII-2) with methylam-
ine can be carried out, for example in tetrahydrofuran.
Relative to the acid chlonde (VII-2), typically 1 to 5
equivalents, preferably 2 to 5 equivalents of methylamine

are used. The reaction time 1s typically 6 to 24 hours,
preferably 12 to 24 hours. The reaction temperature 1s
typically 0 to 100° C., preferably 0 to 30° C.

In the reduction of the amide product (VII-3), relative to
the amide product (VII-3), typically 1 to 5 equivalents,
preferably 1 to 3 equivalents of sodium borohydride are
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used. The reaction may be carried out, for example in
cthanol. The reaction time 1s typically 6 to 24 hours,
preferably 12 to 20 hours. The reaction temperature is
typically 0 to 50° C., preferably 0 to 30° C.

On the other hand, a compound represented by formula
(VIII-1) (heremnafter, referred to as “compound (VIII-1)7)
can be reacted with sodium mitrite and then with potassium
iodide 1n an acidic aqueous solution to obtain a compound
represented by formula (VIII-2) (hereinafter, referred to as
“compound (VIII-2)”). This compound (VIII-2) can be
reacted 1n the presence of a thiol product (VII-4), Pd,(dba),,
4,5-bis(diphenylphosphino)-9,9-dimethylxanthene and
cesium hydroxide monohydrate to obtain a compound rep-
resented by formula (VIII-3) (hereinafter, referred to as

“compound (VIII-3)”). Subsequently, this compound (VIII-
3) can be 10dized 1n the presence of potassium carbonate to
produce the compound (III).

In the reaction for obtaining the compound (VIII-2) from
the compound (VIII-1), relative to the compound (VIII-1),
typically 1 to 5 equivalents, preferably 1 to 3 equivalents of
sodium mitrite, and typically 1 to 5 equivalents, preferably 1

to 3 equivalents of potassium 1odide are used. The reaction
time of the compound (VIII-1) with sodium nitrite 1s typi-
cally 10 minutes to 6 hours, preferably 0.5 hour to 2 hours.
The reaction temperature 1s typically O to 30° C., preferably
0 to 30° C. The reaction time with potassium 1odide 1is
typically 10 minutes to 6 hours, preferably 0.5 hour to 3
hours. The reaction temperature 1s typically 0 to 50° C.,
preferably 0 to 40° C.

The reaction for obtaining the compound (VIII-3) from
the compound (VIII-2) and the thiol product (VII-4) can be
carried out under an argon gas atmosphere, for example 1n
N,N-dimethylformamide. Relative to the compound (VIII-
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2), typically 1 to 5 equivalents, preferably 1 to 3 equivalents
of the thiol product (VII-4) are used. Relative to the com-
pound (VIII-2), typically 0.01 to 3 equivalents, preferably
0.03 to 1 equivalent of Pd,(dba), 1s used. Relative to the
compound (VIII-2), typically 0.05 to 3 equivalents, prefer-
ably 0.1 to 2 equivalents of 4,5-bis(diphenylphosphino)-9,
9-dimethylxanthene are used. Relative to compound (VIII-
2), typically 1 to 5 equivalents, preferably 1 to 3 equivalents

of cesium hydroxide monohydrate are used. The reaction
time 1s typically 1 to 24 hours, preferably 2 to 10 hours. The
reaction temperature 1s typically 25 to 150° C., preferably 80

to 120° C.
Iodization of the compound (VIII-3) can be carried out,

for example 1n N,N-dimethylformamide. Relative to the
compound (VIII-3), typically 1 to 5 equivalents, preferably
1 to 3 equivalents of potasstum carbonate are used. Relative
to the compound (VIII-3), typically 1 to 5 equvalents,
preferably 1 to 3 equivalents of 10dine are used. The reaction
time 1s typically 1 to 24 hours, preferably 1 to 6 hours. It 1s
typically 0 to 50° C., preferably 0 to 30° C.

When A in general formula (a) is urea and R” is a lower
alkyl which may be substituted in the group represented by
7., the compound (II) can be produced by a method shown
in the following reaction formula 5. A compound repre-
sented by formula (II-5) (hereinafter, referred to as “com-
pound (I1I-5)”), a compound represented by formula (1I-6)
(hereinafter, referred to as “compound (11-6)), a compound
represented by formula (II-7) (heremnafter, referred to as
“compound (II-7)”), a compound represented by formula
(II-8) (hereinafter, referred to as “compound (II-8)”) and a
compound represented by formula (II-9) (heremafter,
referred to as “compound (1I-9)”) are encompassed in the
compound (II).

[Formula 14]

(Reaction formula 5)
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-continued

Me\N M //
O step B’
Z - MesN \/\O
O L \)
){ (V-T) 1V-3)

T step 1

/I

In the formula, Is represents a p-toluenesulionyl group
(tosyl group), and Me represents methyl.

In step H, a compound represented by formula (V-5)
(heremaftter, referred to as “compound (V-5)”) 1s produced
from a compound represented by formula (VI-2) (hereinat-
ter, referred to as “compound (VI-2)”). First, the compound
(VI-2) 1s reacted with tert-butyl dimethylchlorosilane 1n the
presence of a base 1n a solvent (first step). Then, a product
obtained 1n a solvent 1s reacted with phthalimide, triphenyl-
phosphine, and diethyl azodicarboxylate (second step). Sub-
sequently, a product obtained can be reacted with hydrazine
monohydrate and then with hydrochloric acid to obtain the
compound (V-5) (third step).

In the first step, relative to the compound (VI-1), typically
0.8 to 1.2 equivalents, preferably 1 to 1.1 equivalents of a
base, and typically 0.8 to 2 equivalents, preferably 1 to 1.2
equivalents of tert-butyl methylchlorosilane are used. The
base can include, for example sodium hydride, lithium
di-1sopropylamide, lithium hexamethyldisilazide, n-butyl-
lithium, and among them, sodium hydride 1s preferable. The
solvent 1s not particularly limited, and can include, for
example N,N-dimethylformamide, toluene, diethyl ether,
1,2-dimethoxyethane, tetrahydrofuran, etc., and among

them, tetrahydrofuran is preferable. Although the reaction
time varies depending on reagents or solvents to be used, it

1s typically 1 to 48 hours, preferably 15 to 24 hours.
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(V-6) W/NH
O
‘ (I1-7)
OH OTs
K‘ step K H
O - O step L
O™ N e Ve
(VI-3) (VI-4)
Y
(O
f/ N)

(11-9)

Although the reaction temperature varies depending on
reagents or solvents to be used, 1t 1s typically 0 to 100° C.,
preferably 0 to 25° C.

In the second step, relative to the product obtained 1n the
first step, typically 0.5 to 2 equivalents, preferably 1 to 1.6
equivalents of phthalimide, typically 1 to 2 equivalents,
preferably 1 to 1.6 equivalents of triphenylphosphine, as
well as typically 1 to 2 equivalents, preferably 1 to 1.2
equivalents of diethylazodicarboxylate are used. Instead of
diethylazodicarboxylate, bis(2-methoxyethyl)azodicarboxy-
late, duisopropyl azodicarboxylate, cyanomethylene tributyl-
phosphorane or the like may be used. The solvent 1s not
particularly limited, and can include, for example dichlo-
romethane, 1,4-dioxane, tetrahydrofuran, toluene, N,N-di-
methylformamide etc., and among them, tetrahydrofuran 1s
preferable. Although the reaction time varies depending on

reagents or solvents to be used, it 1s typically 5 to 20 hours,
preferably 12 to 18 hours. Although the reaction temperature
varies depending on reagents or solvents to be used, 1t 1s
typically 0 to 40° C., preferably 0 to 25° C.

In the third step, relative to the product obtained 1n the
second step, typically 1 to 5 equivalents, preferably 1 to 4.4
equivalents of hydrazine monohydrate are used. The solvent
1s not particularly limited, and can include, for example
methanol, ethanol, 1sopropanol, etc., and among them, etha-
nol 1s preferable. Although the reaction time varies depend-
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ing on reagents or solvents to be used, 1t 1s typically 2 to 20
hours, preferably 4 to 18 hours.

Although the reaction temperature varies depending on
reagents or solvents to be used, 1t 1s typically 25 to 120° C.,
preferably 80 to 100° C. Then, 5 to 10 equivalents, prefer-
ably 8 to 10 equivalents of concentrated hydrochloric acid
are added. Although the reaction time varies depending on
reagents or solvents to be used, it 1s typically 2 to 20 hours,
preferably 2 to 4 hours. Although the reaction temperature
varies depending on reagents or solvents to be used, 1t 1s
typically O to 120° C., preferably 90 to 110° C.

In step I, a compound represented by formula (V-7)
(hereinafter, referred to as “compound (V-7)”) 1s produced
from a compound represented by formula (V-6) (heremafter,
referred to as “compound (V-6)”). First, the compound (V-6)
1s reacted with di-tert-butyl dicarbonate 1n a solvent (first
step). Then, a product obtained 1n a solvent 1s reacted with
formaldehyde, acetic acid, and sodium triacetoxyborohy-
dride (second step). Subsequently, a product obtained can be
reacted with a trifluoroacetic acid to obtain the compound
(V-7) (third step).

In the first step, relative to the compound (V-6), typically
0.4 to 0.6 equivalents, preferably 0.5 to 0.6 equivalents of
di-tert-butyl dicarbonate (in 30% tetrahydrofuran solution),
and typically 0.8 to 1.1 equivalents, preferably 0.9 to 1.0
equivalent of diisopropylethylamine are used. The solvent 1s
not particularly limited, and can include, for example tetra-
hydrofuran, dichloromethane, chloroform, acetonitrile, 1,4-
dioxane, etc., and among them, dichloromethane 1s prefer-
able. Although the reaction time varies depending on
reagents or solvents to be used, it 1s typically 2 to 10 hours,
preferably 2 to 4 hours. Although the reaction temperature
varies depending on reagents or solvents to be used, 1t 1s
typically O to 40° C., preferably 0 to 25° C.

In the second step, relative to the product obtained 1n the
first step, typically 10 to 40 equivalents, preferably 20 to 30
equivalents of formaldehyde (37% solution 1n water), typi-
cally 10 to 40 equivalents, preferably 20 to 30 equivalents of
acetic acid, as well as typically 1.5 to 5 equivalents, pret-
erably 1.5 to 2 equivalents of sodium triacetoxyborohydride
are used. The solvent 1s not particularly limited, and can
include, for example methanol, ethanol, i1sopropanol, etc.,
and among them, methanol 1s preferable. Although the
reaction time varies depending on reagents or solvents to be
used, 1t 1s typically 2 to 10 hours, preferably 2 to 3 hours.
Although the reaction temperature varies depending on
reagents or solvents to be used, 1t 1s typically 0 to 40° C.,
preferably 0 to 25° C.

In the third step, relative to the product obtained in the
second step, typically 5 to 20 equivalents, preferably 5 to 17
equivalents of trifluoroacetic acid are used. The solvent is
not particularly limited, and can include, for example tetra-
hydrofuran, dichloromethane, chloroform, acetonitrile, 1,4-
dioxane, etc., and among them, dichloromethane 1s prefer-
able. Although the reaction time varies depending on
reagents or solvents to be used, 1t 1s typically 30 minutes to
2 hours, preferably 30 minutes to 1 hour. Although the
reaction temperature varies depending on reagents or sol-
vents to be used, it 1s typically 0 to 40° C., preferably 0 to
25° C.

In step J, the compound (II-7) 1s reacted with acetic
anhydride to produce the compound (1I-8) 1n a conventional
solvent. Relative to the compound (1I-7), typically 1 to 5
equivalents, preferably 1.5 to 3 equivalents of acetic anhy-
dride, and typically 0.1 to 0.5 equivalents, preferably 0.1 to
0.3 equivalents of 4-dimethylaminopyridine are used. The
solvent 1s not particularly limited, and can include, for
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example tetrahydrofuran, dichloromethane, chloroform,
acetonitrile, 1,4-dioxane, etc., and among them, acetonitrile

1s preferable. Although the reaction time varies depending
on reagents or solvents to be used, 1t 1s typically 6 to 10
hours, preferably 6 to 8 hours. Although the reaction tem-
perature varies depending on reagents or solvents to be used,
it 1s typically 0 to 40° C., preferably 0 to 25° C.

In step K, a compound represented by formula (VI-3)
(hereimaftter, referred to as “compound (VI-3)”) 1s reacted
with p-toluenesulfonyl chloride to produce a compound
represented by formula (VI-4) (hereinafter, referred to as
“compound (VI-4)”) 1mn a conventional solvent in the pres-
ence of a base. Relative to the compound (VI-3), typically 2
to 3 equivalents, preferably 2 to 2.2 equivalents of p-tolu-
enesulfonyl chloride are used. Relative to the compound
(VI-3), typically 2 to 8 equivalents, preferably 5 to 8
equivalents of a base are used. The base can include, for
example sodium hydroxide, potassium hydroxide, cesium
carbonate, potassium carbonate, and among them, sodium
hydroxide or potasstum hydroxide 1s preferable. The solvent
1s not particularly limited, and can include, for example
dichloromethane, chloroform, tetrahydrofuran, 1,4-dioxane,
1,2-dimethoxyethane, etc., and among them, dichlorometh-
ane 1s preferable. Although the reaction time varies depend-
ing on reagents or solvents to be used, 1t 1s typically 1 to 24
hours, preferably 3 to 10 hours. Although the reaction
temperature varies depending on reagents or solvents to be
used, 1t 1s typically 0 to 40° C., preferably 0 to 25° C.

In step L, the compound (II-7) 1s reacted with the com-
pound (VI-4) to produce the compound (I1I-9) 1n a conven-
tional solution 1n the presence of a base. Relative to the
compound (II-7), typically 1 to 3 equivalents, preferably 1.5
to 2.0 equivalents of the compound (VI-4) are used. The
base can include, for example sodium hydroxide, potassium
hydroxide, cesium carbonate, potasstum carbonate, and
among them, sodium carbonate or potassium carbonate 1s
preferable. The solvent 1s not particularly limited, and can
include, for example acetonitrile, dichloromethane, chloro-
form, tetrahydroturan, 1,4-dioxane, 1,2-dimethoxyethane,
ctc., and among them, acetomtrile 1s preferable. Although
the reaction time varies depending on reagents or solvents to
be used, 1t 1s typically 10 to 24 hours, preferably 10 to 18
hours. Although the reaction temperature varies depending

on reagents or solvents to be used, it 1s typically 25 to 120°
C., preferably 80 to 100° C.

In step B', the compound (I1I-5), (1I-6), or (I1I-7) can be
produced by using the compound (V-5), (V-6), or (V-7)
instead of the compound (V-2) 1n the same way as step B.

The produced compound (I) of the present invention can
be 1solated or purified as an educt, or as its salt caused by salt
formation treatment according to a conventional method.
The 1solation or purification method 1s not particularly
limited and can be carried out, for example by arbitrarily
selecting, a conventional method such as crystallization,
recrystallization, distillation, separation and chromatogra-
phy or their combination. A solvate of the compound (I) of
the present invention can be obtained according to a method
known per se.

EXAMPLES

Heremaftter, the present invention will be more speciii-
cally explamned by citing Reference Examples, Examples,
Formulation Examples and Test Examples, but the present
invention 1s not limited thereto.

In Reference Examples, Examples and Test Examples,
temperatures in all cases were designated 1 Celsius (° C.)
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unless otherwise specified. All of amounts and percentages
are based on the weights unless otherwise specified.
Reagents were purchased from reagent suppliers such as
Sigma-Aldrich Corporation, Tokyo Chemical Industry Co.,
Ltd., or Nacalai Tesque Inc., and used without purification
unless otherwise stated.

Operations 1 Reference Examples and Examples were
generally conducted 1n an anhydrous solvent under an argon
atmosphere. The reactions were analyzed by TLC (Thin
Layer Chromatography), judged by consumption of a start-
ing material, and terminated. For TLC, silica gel 60F254
(Merck) was used, an appropriate solvent was used for
development, and it was displayed at an appropriate posi-
tion. Flash column chromatography was carried out using
silica gel SiliaFlash (registered trademark) F60 (230 to 600

meshes, Silicycle Inc.).

For the analytical values of the compounds which will be
described 1n Reference Examples and Examples, melting
points were measured using MP-500 type V (non correction)
produced by Yanaco Co. 'H-NMR spectra were recorded by
Bruker instrument operating at 400 MHz. The NMR spectra
were obtained as a CDCI, solution by arbitrarily using
chloroform as a reference standard (7.26 ppm) or using
tetramethylsilane (0.00 ppm) internally. Other NMR sol-
vents were also used as needed. When peak multiplicities are
reported, the following abbreviations are used: s (singlet), d
(doublet), t (triplet), g (quartet), m (multiplet), br (broad), dd
(doublet of doublets), dt (doublet of triplets), td (triplet of
doublets). When coupling constants (J values) are explained,
they are reported 1n hertz (Hz).

Reference Example 1

Production of
S-[(trimethylsilyl)ethynyl]pyridine-3-amine

[Formula 15]

Triethylamine (20 mL) and trimethylsilylacetylene (3.32
ml., 24 mmol) were added to a solution of 3-amino-5-
bromopyridine (3.46 g, 20 mmol), PdCL,(PPh,), (561.5 mg,
0.80 mmol) and Cul (76.2 mg, 0.40 mmol) 1n tetrahydro-
furan (5 mL) at room temperature, stirred for 5 minutes, and
then stirred under heat reflux for 21 hours. After filtration of
the resulting solution, the solvent was distilled away under
a reduced pressure. The residue was purified by silica gel

column chromatography (hexane/ethyl acetate (v/v)=350/

50—0/100) to obtain the title compound (2.36 g, 62%) as a
brown powder.

"H NMR (400 MHz, CDCl,) & 8.10 (1H, d, J=1.6 Hz),
8.01 (1H, d, J=2.8 Hz), 7.03 (1H, dd, J=2.8, 1.6 Hz), 3.68
(2H, br s), 0.25 (9H, s).
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Reference Example 2

Production of
S-[(trimethylsilyl)ethynyl|pyridine-2-amine

|Formula 16]
TMS
_‘_,..--"""
N\_-N
H>N

2-Amino-3-bromopyridine (5.2 g, 30 mmol), PdCl,
(PPh,), (842.3 mg, 1.2 mmol), Cul (114.3 mg, 0.60 mmol),
tetrahydrofuran (15 mL), triethylamine (30 mL) and trim-
cthylsilylacetylene (4.98 mL, 36 mmol) were used as raw
materials, and treated in the same way as Reference
Example 1 to obtain the title compound (5.17 g, 91%) as a
yellow powder.

'"H NMR (400 MHz, CDCl,) & 8.21 (1H, d, J=2.0 Hz),
7.49 (1H, dd, J=8.4, 2.0 Hz), 6.41 (1H, brd, J=8.4 Hz), 4.56
(2H, br s), 0.24 (9H, s).

Reference Example 3

Production of
6-[(trimethylsilyl)ethynyl|pyridine-3-amine

|Formula 17]

I/
N i

3-Amino-6-bromopyridine (6.50 g, 37.6 mmol), Pd(Cl,
(PPh;), (1.05 g, 1.5 mmol), Cul (142.8 mg, 0.75 mmol),
tetrahydrofuran (19 mL), triethylamine (38 mL) and trim-
cthylsilylacetylene (6.24 mlL, 45.1 mmol) were used as raw
materials, and treated in the same way as Reference
Example 1 to obtain the title compound (6.28 g, 88%) as a
brown powder.

'"H NMR (400 MHz, CDCl,) & 8.03 (1H, d, J=2.8 Hz),
7.25 (1H, d, J=8.4 Hz), 6.88 (1H, dd, J=8.4, 2.8 Hz), 3.84
(2H, br s), 0.24 (9H, s).
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Retference Example 4

Production of 3-ethynylpyridine-3-amine

|Formula 18]

A solution of sodium hydroxide (1.00 g) 1n methanol (10
ml.) was added to a solution of 5-[(trimethylsilyl)ethynyl]
pyridine-3-amine (1.90 g, 10 mmol) 1n tetrahydrofuran (10
ml.) at room temperature, and stirred for 4 hours. The
resulting solution was diluted with water and extraction was
carried with ethyl acetate. The organic layer was washed
with saturated saline, dried with anhydrous sodium sulfate,
and then the solvent was distilled away under a reduced

-

pressure. The residue was purified by silica gel column
chromatography (hexane/ethyl acetate (v/v)=50/50—25/75)
to obtain the title compound (800.1 mg, 68%) as a brown
powder.

'"H NMR (400 MHz, CDCl,) & 8.13 (1H, d, J=1.6 Hz),
8.05 (1H, d, J=2.4 Hz), 7.05 (1H, dd, J=2.4, 1.6 Hz), 3.72
(2H, br s), 3.14 (1H, s).

Reference Example 5

Production of 5-ethynylpyridine-2-amine

|Formula 19]

/

e

\ L

H,N

S-[(Trimethylsilyl)ethynyl]pyridine-2-amine (4.40 g, 23.2
mmol), tetrahydrofuran (23 mL), sodium hydroxide (2.30 g),
and methanol (23 mL) were used as raw maternals and
treated 1n the same way as Relference Example 4 to obtain

the title compound (2.71 g, 99%) as a brown powder.

'"H NMR (400 MHz, CDCl,) 4 8.23 (1H, d, J=2.0 Hz),
7.51 (1H, dd, J=8.8, 2.0 Hz), 6.43 (1H, br d, J=8.8 Hz), 4.59
(2H, br s), 3.05 (1H, s).
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Reference Example 6

Production of 6-ethynylpyridine-3-amine

|Formula 20]

/I

\ i

6-[(Trnmethylsilyl)ethynyl|pyridine-3-amine (6.28 g, 33.0
mmol), tetrahydrofuran (33 mL), sodium hydroxide (3.30 g),
and methanol (33 ml) were used as raw matenals and
treated 1n the same way as Relference Example 4 to obtain
the title compound (3.60 g, 92%) as a black powder.

'"H NMR (400 MHz, CDCl,) & 8.05 (1H, d, J=2.8 Hz),
7.27 (1H, d, J=8.4 Hz), 6.89 (1H, dd, J=8.4, 2.8 Hz), 3.89
(2H, br s), 3.01 (1H, s).

Reference Example 7

Production of 2-(2-methoxyethoxy)ethane-1-amine

|Formula 21]

TN

MeQ

Diethylene glycol monomethyl ether (3.9 mL, 33.3 mmol)
and diethyl azodicarboxylate (2.2 mol/L toluene solution)
(15.5 mL, 34.1 mmol) were added to a solution of phthal-
imide (4.90 g, 34.2 mmol) and triphenylphosphine (9.00 g,
34.2 mmol) 1n tetrahydrofuran (180 mL) at room tempera-
ture, and stirred overnight. To the resulting solution, ethanol
(60 mL) was further added, stirred at room temperature for
30 minutes, and then the solvent was distilled away under a
reduced pressure. Ethyl acetate (50 mL) and hexane (50 mL)
were added to the residue, and insolubles were filtered off.
After the filtrate was concentrated under a reduced pressure,
cthanol (120 mL) and hydrazine monohydrate (2.4 mL, 68.6
mmol) were added, and stirred under heat reflux overnight.
After this solution was cooled to room temperature, con-
centrated hydrochloric acid (15 mL) was added, and stirred

under heat reflux for 1 hour. After this solution was cooled
to room temperature, msolubles were filtered ofl

, and the
filtrate was concentrated under a reduced pressure. Water
was added to the residue, which was washed with diethyl
cther. The aqueous layer was adjusted to pH=13 with a 3N
sodium hydroxide aqueous solution, and extraction was
carried out with dichloromethane. The organic layer was
dried with anhydrous sodium sulfate, the solvent was dis-
tilled away under a reduced pressure to obtain the ftitle
compound (1.74 g, 44%) as a pale yellow oily matter.

'"H NMR (400 MHz, CDCL,) & 3.64-3.61 (2H, m), 3.57-
3.55(2H, m), 3.51 (2H, t, J=5.2 Hz), 3.39 (3H, s), 2.89-2.87
(2H, m).
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Reference Example 8

Production of
2-|2-(2-methoxyethoxy)ethoxy]ethane-1-amine

[Formula 22]

MeQO

N
Co

Phthalimide (5.59 g, 38 mmol), triphenylphosphine (10.3
g, 39.2 mmol), tricthylene glycol monomethyl ether (6 mL,
38.4 mmol), diethyl azodicarboxylate (2.2 mol/LL toluene
solution) (18.2 mL, 40 mmol), tetrahydrofuran (150 mL),
ethanol (220 mL) and hydrazine monohydrate (3 mL, 84.5

mmol) were used as raw materials and treated in the same

way as Reference Example 7 to obtain the title compound

(4.48 g, 72%) as a yellow oily matter.

"H NMR (400 MHz, CDCl,) & 3.67-3.64 (6H, m), 3.57-
3.55(2H, m), 3.51 (2H, t, J=5.2 Hz), 3.38 (3H, s), 2.87 (2H,
br t, J=5.2 Hz).

Retference Example 9

Production of 2,5,8,11-tetraoxatridecane-13-amine

|Formula 23]

MeQO

or\o
g D

Q/NHZ

Phthalimide (2.28 g, 15.5 mmol), triphenylphosphine
(4.06 g, 15.5 mmol), tetracthylene glycol monomethyl ether
(3 mL, 15 mmol), diethyl azodicarboxylate (2.2 mol/L
toluene solution) (7.2 mL, 15.9 mmol), tetrahydrofuran (60
mlL.), ethanol (50 mL) and hydrazine monohydrate (1.2 mL,

33 mmol) were used as raw materials and treated 1n the same
way as Reference Example 7 to obtain the title compound
(2.94 g, 95%) as a yellow oily matter.

'H NMR (400 MHz, CDCl,) & 3.67-3.62 (10H, m),
3.56-3.54 (2H, m), 3.51-3.49 (2H, m), 3.37 (3H, s), 2.88-
2.83 (2H, m).
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Reference Example 10

Production of
2,5,8,11,14-pentaoxahexadecane-16-amine

|Formula 24]

Phthalimide (1.34 g, 9.4 mmol), triphenylphosphine (2.47
g. 9.4 mmol), pentacthyleneglycol monomethyl ether (2 mL,

8.6 mmol), diethyl azodicarboxylate (2.2 mol/LL toluene
solution) (4.3 mL, 9.4 mmol), tetrahydrofuran (350 mL),

cthanol (100 mL) and hydrazine monohydrate (660 ulL., 18.8

mmol) were used as raw materials and treated 1n the same
way as Reference Example 7 to obtain the title compound
(1.34 g, 62%) as a pale yellow oily matter.

'H NMR (400 MHz, CDCL,) & 3.66-3.64 (14H, m),
3.56-3.54 (2H, m), 3.51 (2H, d, J=5.2 Hz), 3.38 (3H, s5), 2.86
(2H, t, J=5.2 Hz).

Retference Example 11

Production of
1-(3-ethynylphenyl)-3-(2-methoxyethyl jurea

|Formula 25]

/I

MeQO O

N {

N
H

3-Ethynylamline (583.8 mg, 5.0 mmol) and pyridine
(0.44 mL, 5.5 mmol) were added to a solution of 4-nitrop-
henyl chloroformate (1.00 g, 5.0 mmol) in dichloromethane
(50 mL), and stirred at room temperature overnight. To the

resulting solution, 2-methoxyethylamine (0.94 mlL, 11
mmol) was further added, stirred at room temperature for 5
hours, and then the solvent was distilled away under a
reduced pressure. The residue was purified by silica gel
column chromatography (hexane/ethyl acetate (v/v)=50/
50—0/100) to obtain the title compound (1.05 g, 96%) as a

white powder.

'H NMR (400 MHz, CDCL,) 8 7.42 (1H, br s), 7.37 (1L,
brd, 1=7.6 Hz), 7.23 (1H, t, J=7.6 Hz), 7.17 (1H, br d, J=7.6
Hz), 7.03 (1H, br s), 5.31 (1H, br, s), 3.52 (2H, br t, ]=4.8
Hz). 3.46-3.42 (2H, m), 3.38 (3H, s), 3.04 (1H, ).
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Reference Example 12

Production of 1-(3-ethynylphenyl)-3-[2-(2-methoxy-
cthoxy)ethyl)jurea

|Formula 26]
OMe

N/(
H N
H

4-Nitrophenyl chloroformate (907.0 mg, 4.5 mmol),
dichloromethane (45 mL), 3-ethynylaniline (527.1 mg, 4.5
mmol), pyridine (0.58 mL, 7.2 mmol) and 2-(2-methoxy-
cthoxy)ethane-1-amine (1.43 g, 12 mmol) were used as raw

materials and treated 1n the same way as Reference Example
11 to obtain the title compound (620.0 mg, 53%) as a brown
o1ly matter.

'H NMR (400 MHz, CDCl,) & 7.45-7.44 (1H, m), 7.42
(1H, br d, J=7.6 Hz), 7.23 (11, t, J=7.6 Hz), 7.15 (1H, br d,
J=7.6, 1.2 Hz), 6.98 (1H, br s), 5.31 (1H, br s), 3.67-3.65
(2H, m), 3.62 (2H, br t, J=4.8 Hz), 3.58-3.56 (2H, m),
3.47-3.43 (2H, m), 3.38 (3, s), 3.04 (1H, s).

Reference Example 13

Production of 1-(3-ethynylphenyl)-3-{2-[2-(2-
methoxyethoxy) ethoxy]ethyl}urea

(OME

O

|Formula 27]

/I
O\/\N JZ

4-Nitrophenyl chloroformate (907.0 mg, 4.5 mmol),
dichloromethane (45 mlL), 3-ethynylaniline (527.1 mg, 4.5
mmol), pyridine (0.58 mL, 7.2 mmol) and 2-[2-(2-methoxy-
cthoxy)ethoxy]ethane-1-amine (1.96 g, 12 mmol) were used

as raw materials and treated in the same way as Reference

Example 11 to obtain the title compound (819.5 mg, 59%)
as a brown oily matter.

'H NMR (400 MHz, CDCI,) 8 7.58 (1H, brs), 7.51 (1H,
br d, J=7.6 Hz), 7.48 (1M, t, J=1.2 Hz), 7.21 (1H, t, J=7.6
Hz), 7.10 (1H, br dt, J=7.6, 1.2 Hz), 5.82 (1H, br s),
3.70-3.67 (6H, m), 3.64-3.61 (4H, m), 3.47-3.43 (5H, m),
3.02 (1H, s).
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Reference Example 14

Production of 1-(3-ethynylphenyl)-3-(2,5,8,11-tet-
raoxatridecane-13-yl|urea

|Formula 28]

NJ<
H N
H

4-Nitrophenyl chloroformate (516.0 mg, 2.6 mmol),
dichloromethane (25 mL), 3-ethynylaniline (288 ul, 2.6
mmol), pyridine (228 ul., 2.8 mmol) and 2,5,8,11-tetraox-
atridecane-13-amine (884.5 mg, 4.3 mmol) were used as raw
materials and treated 1n the same way as Reference Example
11 to obtain the title compound (393.0 mg, 44%) as a pale
yellow oi1ly matter.

"H NMR (400 MHz, CDCl,) 8 7.73 (1H, br s), 7.54-7.52
(2H, m), 7.19 (1H, br t, J=7.1 Hz), 7.09 (1H, brd, J=7.1 Hz),
5.95 (1H, br s), 3.74-3.72 (4H, m), 3.68-3.65 (4H, m),
3.62-3.58 (6H, m), 3.45-3.41 (2H, m), 3.32 (3H, s), 3.01
(1H, s).

Reference Example 15

Production of 1-(3-ethynylphenyl)-3-(2,5,8,11,14-
pentaoxahexadecane-16-yl)urea

|Formula 29]

MeQ

: /
S

N/(
H N
H

o//\o
o

4-Nitrophenyl chloroformate (316.0 mg, 2.6 mmol),
dichloromethane (25 mL), 3-ethynylaniline (288 ulL, 2.6
mmol), pyridine (228 ul, 2.8 mmol) and 2,5,8,11,14-pen-
taoxahexadecane-16-amine (1.00 g, 4.3 mmol) were used as
raw materials and treated in the same way as Reference
Example 11 to obtain the title compound (965 mg, 96%) as
a pale yellow oily matter.

'H NMR (400 MHz, CDCL,) 8 7.80 (1H, br s), 7.55 (1H,
s), 7.54 (1H, d, J=7.7 Hz), 7.19 (1H, br t, J=7.7 Hz), 7.08
(1H, br d, 1=7.7 Hz), 6.05 (1H, br s), 3.75-3.72 (4H, m).
3.70-3.64 (6H, m), 3.62-3.59 (6H, m), 3.48-3.43 (4H, m),
3.28 (3H, s), 3.01 (1H, ).
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Reference Example 16

Production of 1-(5-ethynylpyridine-3-y1)-3-{2-[2-(2-
methoxyethoxy)ethoxy]ethyl }urea

(OME‘

O

|Formula 30]

/I
\/\EJ<E :'/

N

S-Ethynylpyridine-3-amine (236.3 mg, 2.0 mmol) was
added to a solution of 4-nitrophenyl chloroformate (403.1
mg, 2.0 mmol) i tetrahydroturan (20 mL), stirred at room
temperature for 1 hour, and then the solvent was distilled
away under a reduced pressure. To a solution of the resulting
crude product i 1,4-dioxane (20 mL), 2-[2-(2-methoxy-
cthoxy)ethoxy]ethane-1-amine (359.1 mg, 2.2 mmol) and
triethylamine (0.62 mL, 4.4 mmol) were added, stirred under
heat reflux overnight, and then the solvent was distilled
away under a reduced pressure. The residue was purified by
silica gel column chromatography (dichloromethane/metha-
nol (v/v)=91/9) to obtain the title compound (447.7 mg,
73%) as a brown oi1ly matter.

"H NMR (400 MHz, CDCl,) & 8.40 (1H, d, J=2.8 Hz),
8.30 (1H, d, J=2.0 Hz), 8.22 (1H, br dd, J=2.8, 2.0 Hz), 7.96
(1H, br s), 6.01 (1H, br s), 3.72-3.62 (10H, m), 3.46-3.43
(5H, m), 3.15 (1H, s).

Reference Example 17

Production of 1-(5-ethynylpyridine-3-y1)-3-(2,5.8,
11,14-pentaoxahexadecane-16-yljurea

|[Formula 31]

St

N//<
H N
H

4-Nitrophenyl chloroformate (201.6 mg, 1.0 mmol), tet-
rahydrofuran (10 mL), 5-ethynylpyridine-3-amine (118.2
mg, 1.0 mmol), 1,4-dioxane (10 mL), 2,5,8,11,14-pentaoxa-
hexadecane-16-amine (276.5 mg, 1.1 mmol) and triethyl-
amine (0.31 mL, 2.2 mmol) were used as raw maternals and
treated 1n the same way as Reference Example 16 to obtain
the title compound (249.5 mg, 63%) as a brown oily matter.
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'H NMR (400 MHz, CDCI,) & 8.48 (1H, d, J=2.8 Hz),
8.29 (1H, d, J=1.6 Hz), 8.23 (1M, br dd, J=2.8, 1.6 Hz), 8.06
(1H, br s), 6.02 (1H, br s), 3.78-3.75 (4H, m), 3.72-3.59
(12H, m), 3.45-3.43 (4H, m), 3.27 (s, 3H), 3.14 (1H, s).

Reference Example 18

Production of
1-(4-ethynylphenyl)-3-(2-methoxyethyl jurea

|Formula 32]

)

Meo/\/ﬁ

%NH

O

Pyridine (0.42 mL, 5.2 mmol) and 4-ethynylaniline
(502.3 mg, 4.3 mmol) were added to a solution of 4-nitro-
phenyl chloroformate (873.4 mg, 4.3 mmol) 1n dichlo-
romethane (30 mL) and stirred at room temperature for 45
minutes. To this solution, a solution of 2-methoxyethylam-
ine (664.4 mg, 8.8 mmol) in dichloromethane (5 mL) was
added, stirred at room temperature for 1 hour, then diluted
with dichloromethane, and washed with a 10% citric acid
aqueous solution and saturated saline. The organic layer was
dried with anhydrous magnesium sulfate, and the solvent
was distilled away under a reduced pressure. The residue
was purified by silica gel column chromatography (hexane/
cthyl acetate (v/v)=1/2) to obtain the title compound (7359.7
mg, 81%) as a pale orange solid.

'"H NMR (400 MHz, CDCl,) & 7.41 (2H, d, J=8.4 Hz),
7.28 (2H, d, J=8.4 Hz), 7.14 (1H, brs), 5.31 (1H, br s), 3.52
(2ZH, br t, J=4.8 Hz), 3.46-3.42 (2H, m), 3.39 (3H, s), 3.02
(1H, s).

Reference Example 19

Production of 1-(4-ethynylphenyl)-3-[2-(2-methoxy-
cthoxy)ethyl]urea

|Formula 33]

/I

MeQO

o/\/ﬁ

7/NH

O

4-Nitrophenyl chloroformate (622.2 mg, 3.1 mmol),
dichloromethane (12 mL), pyridine (0.25 mL, 3.1 mmol),
4-ethynylaniline (300 mg, 2.6 mmol) and 2-(2-methoxy-
cthoxy)ethane-1-amine (613.2 mg, 5.1 mmol) were used as
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raw materials and treated in the same way as Reference
Example 18 to obtain the title compound (485.3 mg, 72%)
as an orange oily matter.

'"H NMR (400 MHz, CDCL,) § 7.38-7.31 (5H, m), 5.54
(1H, br s), 3.65-3.64 (2H, m), 3.61 (2H, t, J=5.2 Hz), >
3.57-3.54 (2H, m), 3.46-3.42 (2H, m), 3.37 (3H, s), 3.00
(1H, s).

Reference Example 20
10

Production of 1-(4-ethynylphenyl)-3-{2-[2-(2-
methoxyethoxy)ethoxyJethyl}urea

15

|Formula 34|
OMe

H

O

/I

20

0/\/§

7/NH

O

25

4-Nitrophenyl chloroformate (3.43 g, 17.0 mmol), dichlo-
romethane (130 mL), pyridine (1.54 mL, 19.0 mmol),
4-ethynylaniline (2.0 g, 17.0 mmol) and 2-[2-(2-methoxy-
cthoxy)ethoxy]ethane-1-amine (3.60 g, 22.1 mmol) were
used as raw materials and treated in the same way as
Retference Example 18 to obtain the title compound (3.87 g,
74%) as an orange oily matter.

"H NMR (400 MHz, CDCl,) 8 7.73 (1H, brs), 7.38 (4H,
m), 5.87 (1H, br s), 3.69 (6H, br m), 3.63-3.61 (4H, m),
3.46-3.45 (3H, m), 2.99 (1H, s).
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Reference Example 21

Production of 1-(4-ethynylphenyl)-3-(2,5,8,11-tet-
raoxatridecane-13-yl)jurea

45

|Formula 35]

50

55

O

60
4-Nitrophenyl chloroformate (253.9 mg, 1.3 mmol),
dichloromethane (4 mL), pyridine (0.12 mL, 1.5 mmol),
4-ethynylaniline (120.5 mg, 1.0 mmol) and 2,5,8,11-tetraox-
atridecane-13-amine (417.9 mg, 2.0 mmol) were used as raw

materials and treated 1n the same way as Reference Example
18 to obtain the title compound (348.5 mg, 97%) as an
orange oily matter.

65
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'H NMR (400 MHz, CDCL,) & 7.82 (1H, br s), 7.43 (2H,

br d, J=8.8 Hz), 7.37 (2H, br d, J=8.8 Hz), 5.90 (1H, br t,

1=5.2 Hz), 3.77-3.74 (4H, m), 3.68-3.65 (4H, m), 3.63-3.58
(6H, m), 3.45-3.41 (2H, m), 3.30 (3H, s), 2.99 (1, s).

Reference Example 22

Production of 1-(4-ethynylphenyl)-3-(2,5,8,11,14-
pentaoxahexadecane-16-yl)urea

HO /\/ 0) //

H

7/NH

O

|Formula 36]

4-Nitrophenyl chloroformate (216.0 mg, 1.1 mmol),
dichloromethane (4 mL), pyridine (0.10 mL, 1.2 mmol),
4-ethynylaniline (103.5 mg, 0.88 mmol) and 2,5,8,11,14-
pentaoxahexadecane-16-amine (431.5 mg, 1.7 mmol) were
used as raw materials and treated in the same way as
Reference Example 18 to obtain the title compound (335.2
mg, 96%) as an orange oily matter.

'H NMR (400 MHz, CDCL,) & 7.93 (1H, br s), 7.44 (2H,
br d, 1=8.8 Hz), 7.38 (2H, br d, J=8.8 Hz), 5.99 (1H, br t,
J=4.4 Hz), 3.78-3.73 (4H, m), 3.71-3.68 (2H, m), 3.67-3.64
(4H, m), 3.63-3.58 (6H, m), 3.45-3.41 (4H, m), 3.27 (3H, s),
2.98 (1H, s).

Reference Example 23

Production of 1-(5-ethynylpyridine-2-y1)-3-42-[2-(2-
methoxyethoxy)ethoxy]ethyl }urea

|Formula 37]

/I

0 /
\/\o/\/}%

W/NH

O

4-Nitrophenyl chloroformate (341.0 mg, 1.7 mmol),
dichloromethane (18 mL), 5-ethynylpyridine-2-amine (200
mg, 1.7 mmol), 1,4-dioxane (15 mL), triethylamine (1.2 mL,
8.5 mmol) and 2-[2-(2-methoxyethoxy)ethoxy]ethane-1-
amine (408.0 mg, 2.5 mmol) were used as raw materials and
treated 1n the same way as Reference Example 16 to obtain
the title compound (168.0 mg, 32%) as a pale yellow oily
matter.
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'H NMR (400 MHz, CDCl,) & 8.31 (1H, d, J=1.8 Hz),
7.71 (1H, dd, J=8.8, 1.8 Hz), 7.11 (1H, d, J=8.8 Hz),
3.65-3.59 (8H, m), 3.52-3.47 (4H, m), 3.34 (4H, br s).

Reference Example 24

Production of 1-(5-ethynylpyridine-2-y1)-3-(2,5.8,
11-tetraoxatridecane-13-yl)jurea

|Formula 38]

- /I

0 /
\/\O/\/E

)/NH

O

4-Nitrophenyl chloroformate (341.0 mg, 1.7 mmol),
dichloromethane (18 mL), 5-ethynylpyridine-2-amine (200
mg, 1.7 mmol), 1,4-dioxane (15 mL), triethylamine (520 uL,
1.9 mmol) and 2,5,8,11-tetraoxatridecane-13-amine (526.0
mg, 2.5 mmol) were used as raw materials and treated in the
same way as Reference Example 16 to obtain the title
compound (284.0 mg, 48%) as a pale yellow oily matter.

"H NMR (400 MHz, CDCl,) & 8.31 (1H, d, J=1.8 Hz),
7.72 (1H, dd, J=8.8, 1.8 Hz), 7.12 (1H, d, J=8.8 Hz),
3.67-3.59 (12H, m), 3.52-3.46 (4H, m), 3.35 (1H, s), 3.34
(3H, s).

Reference Example 25

Production of 1-(5-ethynylpyridine-2-y1)-3-(2,5.8,
11,14-pentaoxahexadecane-16-yljurea

|Formula 39]

4-Nitrophenyl chloroformate (341.0 mg, 1.7 mmol),
dichloromethane (20 mL), 5-ethynylpyridine-2-amine (200
mg, 1.7 mmol), 1,4-dioxane (15 mL), triethylamine (260 uL,
1.9 mmol) and 2,5,8,11,14-pentaoxahexadecane-16-amine
(850.0 mg, 3.4 mmol) were used as raw matenials and treated
in the same way as Reference Example 16 to obtain the title
compound (553.0 mg, 83%) as a yellow oily matter.
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'"H NMR (400 MHz, CDCl,) § 8.31 (1H, d, J=1.8 Hz),
7.72 (1H, dd, J=8.8, 1.8 Hz), 7.12 (1H, d, J=8.8 Hz),
3.66-3.59 (16H, m), 3.53-3.46 (4H, m), 3.35 (1H, s), 3.34
(3H, s).

Reference Example 26

Production of 1-(6-ethynylpyridine-3-y1)-3-{2-[2-(2-
methoxyethoxy)ethoxyJethyl }urea

|Formula 40]
OMe / /
ﬂ_..-""'"
N
O\/\ \ /
o/\/ﬁ
7/NH

O

4-Nitrophenyl chloroformate (341.0 mg, 1.7 mmol), tet-
rahydrofuran (18 mL), 6-ethynylpyridine-3-amine (200 mg,
1.7 mmol), 1,4-dioxane (15 mL), triethylamine (260 uL, 1.9
mmol) and 2-[2-(2-methoxyethoxy) ethoxy]|ethane-1-amine
(552.0 mg, 3.4 mmol) were used as raw materials and treated
in the same way as Reference Example 16 to obtain the title
compound (319.7 mg, 62%) as a pale orange oily matter.

'"H NMR (400 MHz, CDCl,) & 8.37 (1H, d, J=2.4 Hz),
8.33 (1H, s), 8.12 (1H, dd, J=8.6, 2.4 Hz), 7.40 (1H, d, J=8.6
Hz), 6.17 (1H, br s), 3.67-3.58 (10H, m), 3.44-3.43 (2H, m),
3.40 (3H, s), 3.13 (1H, s).

Reference Example 27

Production of 1-(6-ethynylpyridine-3-y1)-3-(2,5,8,
11-tetraoxatridecane-13-yljurea

|Formula 41]

-~ /I

O \ /N
\/\O/\/%

)/NH

O

4-Nitrophenyl chloroformate (273.0 mg, 1.4 mmol), tet-
rahydrofuran (15 mL), 6-ethynylpyridine-3-amine (160 mg,
1.4 mmol), 1,4-dioxane (15 mL), tnethylamine (260 ulL., 1.9
mmol) and 2,35,8,11-tetraoxatridecane-13-amine (560.0 mg,
2.7 mmol) were used as raw materials and treated in the
same way as Reference Example 16 to obtain the ftitle

compound (417.3 mg, 88%) as a brown oily matter.
'H NMR (400 MHz, CDCl,) 8 8.39 (1H, d, ]=2.4 Hz),

8.17 (1H, dd, J=8.7, 2.4 Hz), 8.11 (1H, s), 7.39 (1H, d, J=8.7
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Hz), 6.13 (1H, br s), 3.76-3.74 (4H, m), 3.68-3.66 (6H, m),
3.62-3.59 (4H, m), 3.46-3.42 (2H, m), 3.31 (3H, s), 3.05
(1H, s).

Reference Example 28

Production of 1-(6-ethynylpyridine-3-y1)-3-(2,5.8,
11,14-pentaoxahexadecane-16-yl)urea

|Formula 42]

S

O \ /N
\/\O/\/E

)/NH

O

4-Nitrophenyl chloroformate (341.0 mg, 1.7 mmol), tet-
rahydrofuran (18 mlL), 6-ethynylpyridine-3-amine (200.0
mg, 1.7 mmol), 1,4-dioxane (15 mL), triethylamine (260 uL,
1.9 mmol) and 2,5,8,11,14-pentaoxahexadecane-16-amine
(850.0 mg, 3.4 mmol) were used as raw matenals and treated
in the same way as Reference Example 16 to obtain the title
compound (585.0 mg, 88%) as a yellow oily matter.

"H NMR (400 MHz, CDCl,) & 8.43 (1H, d, ]=2.4 Hz).
8.17-8.16 (2H, m), 7.40 (1H, d, J=8.4 Hz), 6.13 (1H, br s),
3.77-3.58 (18H, m), 3.45-3.44 (2H, m), 3.26 (3H, s), 3.06
(1H, s).

Reference Example 29

Production of 2-methoxyethyl
(3-ethynylphenyl)carbamate

|Formula 43]

/I
Meo\/\o /z

Di(N-succimmidyl)carbonate (1.34 g, 5.3 mmol) and tri-
cthylamine (1.39 mL, 10 mmol) were added to a solution of
2-methoxyethanol (0.39 mL, 5.0 mmol) 1n ethyl acetate (15
ml.) while cooling 1n ice, stirred for 30 minutes, and then
stirred at room temperature overnight. To the resulting
solution, 3-ethynylaniline (0.62 mL, 5.5 mmol) was further
added, and stirred under heat reflux for 5 hours. The solvent
was distilled away under reduced pressure, and the residue
was purified by silica gel column chromatography (hexane/
cthyl acetate (v/v)=80/20—50/50) to obtain the title com-
pound (771.0 mg, 70%) as a colorless o1ly matter.

'"H NMR (400 MHz, CDCI13) 8 7.50 (1H, br s), 7.39 (1H,
br d, I=7.6 Hz), 7.25 (1H, br t, J=7.6 Hz), 7.19 (1H, br d,
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1=7.6 Hz), 6.74 (1H, br s), 4.33 (2H, br t, J=4.4 Hz), 3.64
(2H, br t, J=4.4 Hz), 3.42 (3H, s), 3.06 (1H, s).

Reference Example 30

Production of 2-(2-methoxyethoxy)ethyl
(3-ethynylphenyl)carbamate

|Formula 44|
OMe

o\/\o Jz

Diethyleneglycol monomethyl ether (0.59 mL, 5.0
mmol), ethyl acetate (15 mL), di(N-succinimidyl)carbonate
(1.34 g, 5.3 mmol), triethylamine (1.39 mL, 10 mmol) and
3-ethynylaniline (0.62 mlL, 5.5 mmol) were used as raw
materials and treated 1n the same way as Reference Example
29 to obtain the title compound (757.5 mg, 57%) as a
colorless oi1ly matter.

'H NMR (400 MHz, CDCL,) § 7.50 (1H, br s), 7.39 (1H,
br d, 1=7.6 Hz), 7.25 (1H, t, I=7.6 HZ), 7.18 (1H, br dt,
1=7.6, 1.2 Hz), 6.75 (1H, br s), 4.34 (2H, br t, J=4.4 Hz),
3.75 (2H, br t, J=4.4 Hz), 3.68-3.66 (2H, m), 3.58-3.56 (2H,
m), 3.39 (3H, s), 3.05 (1H, s).

Reference Example 31

Production of 2-[2-(2-methoxyethoxy)ethoxy]ethyl
(3-ethynylphenyl)carbamate

|Formula 45]

IOME
O

O\/\O i

Triethyleneglycol monomethyl ether (0.78 mL, 5.0
mmol), ethyl acetate (15 mL), di(N-succinimidyl)carbonate
(1.34 g, 5.3 mmol), triethylamine (1.39 mL, 10 mmol) and
3-ethynylaniline (0.62 mL, 5.5 mmol) were used as raw
materials and treated 1n the same way as Reference Example
29 to obtain the title compound (1.00 g, 68%) as a pale
yellow o1ly matter.

'H NMR (400 MHz, CDCL,) 8 7.51 (1H, br s), 7.40 (1H,
br d, 1=7.6 Hz), 7.25 (1H, t, J=7.6 Hz), 7.18 (1H, br dt,
1=7.6, 1.2 Hz), 6.91 (1H, br s), 433 (2H, br t, J=4.4 Hz),
3.75 (2H, br t, J=4.4 Hz), 3.70-3.65 (6H, m), 3.57-3.55 (2H,
m), 3.38 (3H, s), 3.05 (1H, s).




US 9,017,222 Bl

43

Reference Example 32

Production of 2-methoxyethyl
(4-ethynylphenyl)carbamate 5

|[Formula 46]

/I y

15

MeO™N\___o

}rNH

O
20

2-Methoxyethanol (385.9 mg, 5.1 mmol), ethyl acetate (4
mlL), di(N-succinimidyl)carbonate (1.35 g, 5.3 mmol), tri-
cthylamine (2.0 mL, 14 mmol) and 4-ethynylaniline (704.2
mg, 6.0 mmol) were used as raw materials and treated in the 2°
same way as Reference Example 29 to obtain the ftitle
compound (913.7 mg, 82%) as an orange oily matter.

'H NMR (400 MHz, CDCL,) & 7.43 (2H, br d, J=8.4 Hz),
7.34 (2H, br d, 1=8.4 Hz), 6.79 (1H, br s), 4.34-4.32 (2H, br .,
t, J=4.4 Hz), 3.65-3.62 (2H, br t, J=4.4 Hz), 3.41 (3H, s),
3.02 (1H, s).

Reference Example 33
35

Production of 2-(2-methoxyethoxy)ethyl
(4-ethynylphenyl)carbamate

40

|Formula 47]

/I i’

Me(Q)

0" \_0 >0

7/NH

O

55

Diethyleneglycol monomethyl ether (600.6 mg, 5.0
mmol), ethyl acetate (4 mL), di(N-succinimidyl)carbonate
(1.35 g, 5.3 mmol), triethylamine (2 mL, 14 mmol) and
4-ethynylaniline (709.7 mg, 6.1 mmol) were used as raw
materials and treated 1n the same way as Reference Example
29 to obtain the title compound (1.06 g, 80%) as an orange
o1ly matter.

'H NMR (400 MHz, CDCl,) & 7.44 (2H, br d, ]=8.8 Hz),
734 (2H, d, J=8.8 Hz), 6.77 (1H, brs), 434 (2H, br t, ]=4.8 s
Hz), 3.74 (2H, br t, J=4.8 Hz), 3.68-3.66 (2H, m), 3.58-3.56
(2H, m), 3.39 (3H, s), 3.02 (10, s).

60
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Reference Example 34

Production of 2-[2-(2-methoxyethoxy )ethoxy]ethyl
(4-ethynylphenyl)carbamate

|Formula 48]
OMe

H r

OTN -0

>/NH

O

Triethyleneglycol monomethyl ether (8243 mg, 5.0
mmol), ethyl acetate (4 mL), di(N-succinimidyl)carbonate
(1.37 g, 5.3 mmol), tricthylamine (2.0 mL, 14 mmol) and
4-ethynylaniline (744.2 mg, 6.4 mmol) were used as raw
materials and treated 1n the same way as Reference Example

29 to obtain the title compound (1.21 g, 79%) as a yellow
oily matter.

' NMR (400 MHz, CDCL,) & 7.43 (2H, br d, J=8.8 Hz),
7.35 (2H, br d, 1=8.8 Hz), 6.93 (1H, br s), 4.33 (2M, br t,
J=4.8 Hz), 3.74 (2H, br t, ]=4.8 Hz), 3.71-3.69 (6H, m),
3.57-3.55 (2H, m), 3.38 (3H, s), 3.02 (1H, s).

Reference Example 35

Production of 2,3,8,11-tetraoxatridecane-13-yl
(4-ethynylphenyl)carbamate

|Formula 49]

Tetracthyleneglycol monomethyl ether (1.53 g, 7.4
mmol), ethyl acetate (10 mL), di(N-succinimidyl)carbonate
(2.11 g, 8.2 mmol), trnethylamine (3.0 mL, 22 mmol) and
4-ethynylaniline (1.12 g, 9.5 mmol) were used as raw
materials and treated 1n the same way as Reference Example
29 to obtain the title compound (1.54 g, 60%) as an orange
oily matter.

'H NMR (400 MHz, CDCl,) & 7.43 (2H, br d, ]=8.8 Hzs),
736 (2H, br d, 1=8.8 Hz), 7.10 (1H, br s), 4.33 (2M, br t,
J=4.8 Hz), 3.74 (2H, br t, J=4.8 Hz), 3.68-3.64 (10H, m),
3.57-3.54 (2H, m), 3.37 (3H, s), 3.02 (1H, s).
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Reference Example 36

Production of
2,5,8,11,14-pentaoxahexadecane-16-yl
(4-ethynylphenyl)carbamate

|Formula 50]

HO /\/ o) //

Pentaethyleneglycol monomethyl ether (1.54 g, 6.1
mmol), ethyl acetate (10 mL), di(N-succinimidyl)carbonate
(1.77 g, 6.9 mmol), triethylamine (2.6 mL, 19 mmol),
4-ethynylaniline (962.2 mg, 8.2 mmol) and 4-dimethylam-
mopyridine (78.5 mg, 0.64 mmol) were used as raw mate-
rials and treated in the same way as Reference Example 29
to obtain the title compound (1.20 g, 50%) as an orange oily

matter.

'H NMR (400 MHz, CDCl,) & 7.43 (2H, br d, J=8.8 Hz),
737 (2H, br d, 1=8.8 Hz), 7.14 (1H, br s), 433 (2M, br t,
J=4.8 Hz), 3.74 (2H, br t, J=4.8 Hz), 3.67-3.63 (14H, m),
3.55-3.52 (2H, m), 3.36 (3H, s), 3.02 (1H, s).

Reference Example 37

Production of 3,6,9,12-tetraoxatridecanoic acid

|Formula 51]

.

Tetraethyleneglycol monomethyl ether (3.04 g, 19 mmol)
was added to a solution of 60% sodium hydride (1.37 g, 34
mmol) 1n tetrahydrofuran (10 mL) while cooling 1n 1ce and
stirred for 20 minutes. To this solution, tert-butyl bromoac-
ctate (4.31 g, 22 mmol) was dripped while cooling 1n 1ce,
and stirred at room temperature for 13 hours. To this
solution, lithium hydroxide (1.73 g, 72 mmol) and water (15
ml) were further added and stirred under heat reflux for 4
hours. The solution was diluted with water and washed with
diethyl ether. The aqueous layer was adjusted to pH=1 with
6N hydrochloric acid, and extraction was carried out with
dichloromethane/methanol (v/v)=10/1. The organic layers
were combined, then dried with anhydrous sodium sulfate,
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and the solvent was distilled away under a reduced pressure
to obtain the title compound (2.13 g, 52%) as an orange oily
matter.

'H NMR (400 MHz, CDCL,) & 4.16 (2H, s), 3.78-3.75
(2H, m), 3.70-3.63 (8H, m), 3.59-3.57 (2H, m), 3.39 (30, s).

Reference Example 38

Production of 3,6,9,12,15-pentaoxahexadecanoic
acid

|Formula 52]

OF\O/\/OM*%

-

O

.

60% Sodium hydride (2.20 g, 54.6 mmol), tetrahydro-
furan (29 mL), tetracthyleneglycol monomethyl ether (3.80
g 18.2 mmol), tert-butyl bromoacetate (2.93 mL, 20.0
mmol), lithium hydroxide (1.30 g, 54.6 mmol) and water
(3.6 mL) were used as raw materials and treated 1n the same
way as Reference Example 37 to obtain the title compound
(2.79 g, 58%) as a brown oily matter.

'H NMR (400 MHz, CDCL,) & 4.16 (2H, s), 3.77-3.56
(16H, m), 3.39 (3H, s).

O
N\_~CO,H

Reference Example 39

Production of 3,6,9,12.15,18-hexaoxanonadecanoic
acid

|Formula 53]

O//\O/\/o

MeO)

O
N\ _—~CO,H

-

O

N

60% Sodium hydnide (600 mg, 15 mmol), tetrahydrofuran
(8 mL), pentacthyleneglycol monomethyl ether (1.26 g, 5.0

60 mmol), tert-butyl bromoacetate (0.81 mLl, 5.5 mmol),

65

lithium hydroxide (359.3 mg, 15 mmol) and water (1 mL)
were used as raw materials and treated in the same way as
Retference Example 377 to obtain the title compound (1.38 g,
89%) as a colourless o1ly matter.

'H NMR (400 MHz, CDCL,) 8 4.17 (2H, s), 3.75-3.55
(20H, m), 3.38 (3H, s).
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Reterence

Example 40

Production of N-(3-ethynylphenyl)-2,5.8,11,14,17-
hexaoxanonadecane-19-amide

H TN\ 0
1

O\ o0

|Formula 54|

1-Ethyl-3-[3-(dimethylamino )propyl|carbodiimide
hydrochloride (238.5 mg, 1.2 mmol), 4-dimethylaminopyri-
dine (161.1 mg, 1.3 mmol) and 3-ethynylaniline (116.3 mg,
0.99 mmol) were added to a solution of 3,6,9,12,15,18-
hexaoxanonadecanoic acid (2144 mg, 0.70 mmol) in
dichloromethane (3 mL) and stirred at room temperature for
3 hours. The reaction solution was diluted with ethyl acetate,
washed with 1N hydrochloric acid, a saturated sodium
bicarbonate aqueous solution and saturated saline, and then
dried with anhydrous sodium sulfate. The solvent was
distilled away under a reduced pressure to obtain the title
compound (218.2 mg, 77%) as an orange oily matter.

"H NMR (400 MHz, CDCl,) 8 8.89 (1H, s), 7.74 (1H, t,
I=1.6 Hz), 7.67 (1H, dt, J=8.0, 1.6 Hz), 7.28 (1H, dt, J=8.0
Hz), 7.24 (1H, dt, J=8.0, 1.6 Hz), 4.10 (2H, s), 3.77-3.75

(2H, m), 3.72-3.71 (4H, m), 3.69-3.67 (2H, m), 3.63-3.59
(10H, m), 3.53-3.51 (2H, m), 3.36 (3M, s), 3.10 (10, s).

N
H

Reference Example 41

Production of N-(4-ethynylphenyl)-2,5,8,11-tetraox-
atridecane-13-amide

. ;

|Formula 55]

3,6,9,12-Tetraoxatridecanoic acid (488.9 mg, 2.2 mmol),
dichloromethane (3 mL), 1-ethyl-3-[3-(dimethylamino )pro-
pyl]carbodiimide hydrochlornide (766.8 mg, 4.0 mmol), 4-di-
methylaminopyridine (366.4 mg, 6.0 mmol) and 4-ethy-
nylaniline (234.3 mg, 2.0 mmol) were used as raw materials
and treated 1n the same way as Reference Example 40 to
obtain the title compound (257.8 mg, 40%) as a brown oily
matter.
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"H NMR (400 MHz, CDCl,) & 8.88 (1H, br, s), 7.61 (2H,
br d, J=8.4 Hz), 7.45 (2H, br d, J=8.4 Hz), 4.11 (2H, s),
3.77-3.60 (10H, m), 3.52-3.49 (2H, m), 3.34 (3H, s), 3.04
(1H, s).

Reference Example 42
Production of N-(4-ethynylphenyl)-2,5,8,11,14-pen-
taoxahexadecane-16-amide

|[Formula 56]

3,6,9,12,15-Pentaoxahexadecanoic acid (878.8 mg, 3.3
mmol), dichloromethane (5 mlL), 1-ethyl-3-[3-(dimethyl-
amino)propyl]carbodiimide hydrochlonide (1.15 g, 6.0
mmol), 4-dimethylaminopyridine (1.47 g, 12 mmol) and
4-ethynylaniline (351.5 mg, 3.0 mmol) were used as raw
materials and treated 1n the same way as Reference Example
40 to obtain the title compound (408.3 mg, 37%) as a brown
oily matter.

'H NMR (400 MHz, CDCl,) 6 8.88 (1H, br, s), 7.61 (2H,
br d, J=8.4 Hz), 7.45 (2H, br d, J=8.4 Hz), 4.11 (2H, s),
3.77-3.59 (14H, m), 3.52-3.50 (2H, m), 3.36 (3H, s), 3.04
(1H, s).

Reference Example 43

Production of N-(4-ethynylphenyl)-2,5,8,11,14,17/-
hexaoxanonadecane-19-amide

|[Formula 57]

O

3,6,9,12,15,18-Hexaoxanonadecanoic acid (220.3 mg,
0.71 mmol), dichloromethane (3 mlL), 4-ethynylaniline
(109.8 mg, 0.94 mmol), 1-ethyl-3-[3-(dimethylamino)pro-
pyl]carbodiimide hydrochloride (284.4 mg, 1.5 mmol) and
4-dimethylaminopyridine (173.5 mg, 1.4 mmol) were used
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as raw materials and treated in the same way as Reference
Example 40 to obtain the title compound (199.6 mg, 69%)
as a red oily matter.

"H NMR (400 MHz, CDCL,) 6 9.02 (1H, br, s), 7.64 (2H,
br d, J=8.4 Hz), 7.44 (2H, br d, J=8.4 Hz), 4.10 (2H, s),
3.77-3.74 (2H, m), 3.72-3.70 (4H, m), 3.68-3.66 (2ZH, m),
3.62-3.59 (10H, m), 3.52-3.50 (2ZH, m), 3.35 (3H, s), 3.11
(1H, s).

Reference Example 44

Production of N-(3-ethynylpyridine-2-y1)-2,5,8,11-
tetraoxatridecane-13-amide

|Formula 58]

O///OMe
! \ L

O/)/NH

O

/I

1-Ethyl-3-[3-(dimethylamino )propyl]carbodiimide
hydrochloride (526.1 mg, 2.7 mmol), 4-dimethylaminopyri-
dine (664.6 mg, 5.4 mmol), dichloromethane (5 mL) and
S-cthynylpyridine-2-amine (239.6 mg, 2.0 mmol) were
added to 3,6,9,12-tetraoxatridecanoic acid (320.1 mg, 1.4
mmol), and stirred at room temperature overnight. The
reaction solution was diluted with ethyl acetate, washed with
a 10% citric acid aqueous solution, dried with anhydrous
sodium sulfate, and then the solvent was distilled away
under a reduced pressure. The residue was purified by silica
gel column chromatography (hexane/ethyl acetate (v/iv)=1/
4) to obtain the title compound (199.4 mg, 43%) as a brown
oily matter.

'"H NMR (400 MHz, CDCl,) & 9.24 (1H, br, s), 8.42 (1H,
brd, J=2.4 Hz), 8.23 (1H, d, J=8.8 Hz), 7.79 (1H, dd, J=8.8,
2.4 Hz), 4.16 (2H, s), 3.79-3.77 (2H, m), 3.74-3.72 (6H, m),
3.66-3.63 (2ZH, m), 3.55-3.52 (2H, m), 3.37 (3H, s), 3.16
(1H, s).

Reference Example 45

Production of N-(3-ethynylpyridine-2-y1)-2,5,8,11,
14-pentaoxahexadecane-16-amide

|Formula 59]

Ty

! N

O/V/NH

O
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3,6,9,12,15-Pentaoxanhexadecanoic acid (427.8 mg, 1.6
mmol), N,N-dimethyliformamide (5 mL), O-(7-azabenzotri-
azol-1-y1)-N,N,N'N'-tetramethyluronium hexatluorophos-
phate (1.24 g, 3.3 mmol), N,N-dusopropylethylamine (1.2
mlL., 6.9 mmol) and 5-ethynylpyridine-2-amine (181 mg, 1.5
mmol) were used as raw materials and treated i1n the same
way as Reference Example 44 to obtain the title compound
(140.2 mg, 25%) as a red oily matter.

"H NMR (400 MHz, CDCl,) 8 9.28 (1H, br, s), 8.41 (1H,
s), 8.21 (1H, d, J=8.4 Hz), 7.78 (1H, br d, J=8.4 Hz), 4.18
(2H, s), 3.79-3.77 (2H, m), 3.74-3.71 (6H, m), 3.66-3.63
(6H, m), 3.55-3.52 (2H, m), 3.36 (3H, s), 3.22 (1H, s).

Reference Example 46

Production of N-(5-ethynylpyridine-2-y1)-2,5,8,11,
14,17-hexaoxanonadecane-19-amide

|Formula 60]

NI
e

N "

O NH

N
S@ _

O

3,6,9,12,15,18-Hexaoxanonadecanoic acid (315.0mg, 1.0
mmol), dichloromethane (1 mL), N,N-dimethylformamide
(3 mL), 1-ethyl-3-[3-(dimethylamino)propyl]carbodiimide
hydrochloride (413.0 mg, 2.2 mmol), 4-dimethylaminopyri-
dine (497.0 mg, 4.1 mmol) and 5-ethynylpyridine-2-amine
(239.0 mg, 2.0 mmol) were used as raw materials and treated
in the same way as Reference Example 44 to obtain the title

compound (266.6 mg, 64%) as an orange solid.
"H NMR (400 MHz, CDC1,) 6 9.27 (1H, br, s), 8.41 (1H,

br d, J=2.0 Hz), 8.23 (1H, br d, ]=8.8 Hz), 7.79 (1H, dd,
J=8.8, 2.0 Hz), 4.16 (2H, s), 3.78-3.63 (18H, m), 3.55-3.54
(2H, m), 3.37 (3H, s), 3.16 (1H, s).

Reference Example 47

Production of N-(6-ethynylpyridine-3-y1)-2,5,8,11-
tetraoxatridecane-13-amide

|Formula 61]

I OMe
O
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3,6,9,12-Tetraoxatridecanoic acid (446.5 mg, 2.0 mmol),
1 -ethyl-3-[3-(dimethylamino)propyl|carbodiimide  hydro-
chlornide (776.0 mg, 4.0 mmol), dichloromethane (10 mL),
triethylamine (1.1 mL, 7.9 mmol), 6-ethynylpyridine-3-
amine (255.2 mg, 2.2 mmol) and 4-dimethylaminopyridine
(30.5 mg, 0.25 mmol) were used as raw materials and treated
in the same way as Reference Example 44 to obtain the title
compound (96.7 mg, 15%) as a brown oily matter.

"H NMR (400 MHz, CDCl,) 8 9.16 (1H, br, s), 8.66 (1H,
brs), 8.28 (1H,dd, J=8.4,2.4 Hz), 7.47 (1H, br d, J=8.4 Hz),
4.14 (2H, s), 3.77-3.63 (10H, m), 3.51-3.49 (2H, m), 3.32
(3H, s), 3.14 (1H, s).

Reference Example 48

Production of 2-[2-(2-methoxyethoxy)ethoxy]ethyl-
4-methylbenzenesulfonate

|Formula 62]

Triethylamine (1.27 mL, 9.15 mmol) and triethylene
glycol monomethyl ether (525 L, 3.05 mmol) were added
to a solution of p-toluenesulfonyl chloride (872.2 mg, 4.58
mmol) 1 dichloromethane (3 mL), and stirred at room
temperature overnight. To this solution, methanol (0.5 mL)
was further added, stirred at room temperature for 1 hour,
and the solvent was distilled away under a reduced pressure.
Diethyl ether was added to the residue, and msolubles were
filtered off and washed with diethyl ether and 1sopropanol.
The filtrate was concentrated under a reduced pressure,
water was added to the residue, and extraction was carried
out with dichloromethane. The organic layers were com-
bined, then dried with anhydrous sodium sulfate, and the
solvent was distilled away under a reduced pressure to
obtain the title compound (796.9 mg, 82%) as a brown oily
matter.

'H NMR (400 MHz, CDCL,) & 7.80 (2H, d, J=8.2 Hz),
734 (2H, d, J=8.2 Hz), 4.16 (2, br t, J=4.8 Hz), 3.70-3.68
(2H, m), 3.62-3.59 (6H, m), 3.54-3.52 (2H, m), 3.37 (3, 5).
2.45 (3H, s).

Reference Example 49

Production of 2,5,8,11-tetraoxatridecane-13-yl
4-methylbenzenesulfonate

|Formula 63]
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p-Toluenesulionyl chloride (7.19 g, 37.7 mmol), dichlo-
romethane (25 mkL), triethylamine (10.5 mL, 75.3 mmol)
and tetracthylene glycol monomethyl ether (5 mL, 25.1
mmol) were used as raw materials and treated i1n the same

way as Reference Example 48 to obtain the title compound
(8.24 g, 90%) as a brown oily matter.

'"H NMR (400 MHz, CDCl,) & 7.80 (2H, d, J=8.2 Hz),
7.34 (2H, d, J=8.2 Hz), 4.16 (2H, br t, J=5.0 Hz), 3.70-3.68
(2H, m), 3.65-3.62 (6H, m), 3.59-3.57 (4H, m), 3.55-3.33
(2ZH, m), 3.37 (3H, s), 2.45 (3H, s).

Reference Example 50

Production of
2,5,8,11,14-pentaoxahexadecane-16-yl
4-methylbenzenesulionate

|Formula 64]

p-Toluenesulionyl chloride (3.06 g, 16.1 mmol), dichlo-
romethane (12 mL), triethylamine (4.5 mL, 32.1 mmol), and
pentacthylene glycol monomethyl ether (2.5 mlL, 10.7
mmol) were used as raw materials and treated in the same
way as Reference Example 48 to obtain the title compound
(3.14 g, 72%) as a brown oily matter.

'"H NMR (400 MHz, CDCl,) & 7.80 (2H, d, J=8.2 Hz),
7.34 (2H, d, J=8.2 Hz), 4.16 (2H, br t, J=4.4 Hz), 3.70-3.58
(16H, m), 3.55-3.54 (2H, m), 3.37 (3H, br s), 2.45 (3H, s).

Reference Example 51

Production of 3-ethynyl-N-(2-methoxyethyl)aniline

|[Formula 65]

/

MeQ

N

N
H

3-Fthynylaniline (288 ul, 2.6 mmol) and 1-bromo-2-
methoxyethane (360 ul, 3.8 mmol) were added to a solution
of cestum carbonate (1.37 g, 4.2 mmol) and potassium
1odide (84.0 mg, 0.52 mmol) in N,N-dimethylformamide (8
mlL.), and stirred at 100° C. overnight. The solution was
diluted with water, extraction was carried out with ethyl
acetate. The organic layer was washed with water, dried with
anhydrous sodium sulfate, and then the solvent was distilled
away under a reduced pressure. The residue was purified by

silica gel column chromatography (hexane—hexane/ethyl
acetate (v/v)=96/4) to obtain the title compound (132.2 mg,
29%) as a brown oily matter.
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'H NMR (400 MHz, CDCl,) & 7.11 (1H, t, I=7.5 Hz),
6.85 (1H, br d, J=7.5 Hz), 6.74 (1H, t, ]=2.2 Hz), 6.62 (1H.,
t,J=7.5,2.2 Hz), 4.06 (1H, br s), 3.59 (2H, t, J=5.2 Hz), 3.38
(3H, s), 3.27 (2H, t, J=5.2 Hz), 3.00 (1H, s).

Reference Example 52

Production of
3-ethynyl-N-[2-(2-methoxyethoxy)ethyl]aniline

|Formula 66]
OMe

O\/\
N
H

Cesium carbonate (1.37 g, 4.2 mmol), potassium 10dide
(84.0 mg, 0.52 mmol), N,N-dimethylformamide (8 mlL),

3-ethynylaniline (288 pl, 2.6 mmol) and 1-bromo-2-(2-
methoxyethoxy)ethane (517 ulL, 3.8 mmol) were used as raw
materials and treated 1n the same way as Reference Example
51 to obtain the title compound (155.0 mg, 28%) as a brown
o1ly matter.

'"H NMR (400 MHz, CDCl,) 6 7.10 (1H, t, J=7.6 Hz),
6.84 (1H, brd, J=7.6 Hz), 6.74 (1H, t, J=2.2 Hz), 6.62 (1H,
br dd, I=7.6, 2.2 Hz), 4.16 (1H, br s), 3.70 (2H, t, ] 5.2 Hz),
3.65-3.63 (2H, m), 3.57-3.54 (2H, m), 3.40 (3H, s), 3.31-
3.27 (2H, m), 3.00 (1H, s).

Reference Example 353
Production of 3-ethynyl-N-{2-[2-(2-methoxyethoxy)
ethoxy]ethyl }aniline
|Formula 67]
MeO
O
AN
N
H

Potassium carbonate (194.0 mg, 1.4 mmol), potassium
1odide (29.0 mg, 0.18 mmol) and 3-ethynylaniline (96 ulL,
0.85 mmol) were added to a solution of 2-[2-(2-methoxy-
cthoxy)ethoxy]ethyl-4-methylbenzenesulionate (223.0 mg,
0.7 mmol) in acetonitrile (4 mL), and stirred under heat
reflux overmight. Insolubles were filtered off from the result-
ing solution, and then the filtrate was concentrated under a
reduced pressure. The residue was purified by silica gel
column chromatography (hexane/ethyl acetate (v/v)=60/
40—40/60) to obtain the title compound (100.2 mg, 54%) as

a pale yellow oily matter.
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'"H NMR (400 MHz, CDCl,) 8 7.10 (1H, t, J=7.9 Hz),
6.84 (1H, br d, J=7.9 Hz), 6.74 (1H, t, J=2.2 Hz), 6.62 (1H,
br dd, J=7.9, 2.2 Hz), 4.20 (1H, brs), 3.70 (2H, t, J=5.2 Hz),
3.67-3.64 (6H, m), 3.57-3.55 (2H, m), 3.39 (3H, s), 3.28
(2H, br m), 3.00 (1H, s).

Reference Example 54

Production of
4-ethynyl-N-[2-(2-methoxyethoxy)ethyl]aniline

|Formula 68]

/I

(OMe
o/\/NH

Cesium carbonate (1.37 g, 4.2 mmol), potassium 1odide
(84.0 mg, 0.52 mmol), N,N-dimethylformamide (8 mL),
4-ethynylaniline (300.0 mg, 2.6 mmol) and 1-bromo-2-(2-
methoxyethoxy)ethane (777 ulL, 5.8 mmol) were used as raw
materials and treated 1n the same way as Reference Example
51 to obtain the title compound (100.0 mg, 18%) as a pale

yellow o1ly matter.
'"H NMR (400 MHz, CDCl,) & 7.30 (2H, d, J=8.8 Hz),

6.52 (1H, br s=8.8 Hz), 4.33 (1M, br s), 3.69 (2H, t, ]=5.2
Hz), 3.64-3.62 (2H, m), 3.56-3.54 (2H, m), 3.39 (3H, s),
3.30-3.29 (2H, m), 2.95 (1H, s).

Reference Example 55

Production of 4-ethynyl-N-{2-[2-(2-methoxyethoxy)
ethoxy]ethyl }aniline

|Formula 69]
OMe

/I

zO/\/NH

2-[2-(2-Methoxyethoxy)ethoxy]ethyl  4-methylbenzen-
sulfonate (669.0 mg, 2.1 mmol), acetonitrile (12 mL), potas-
sium carbonate (582.0 mg, 4.2 mmol), potasstum 1odide
(87.0 mg, 0.52 mmol) and 4-ethynylamiline (300.0 mg, 2.6
mmol) were used as raw materials and treated 1n the same
way as Reference Example 53 to obtain the title compound
(224.9 mg, 40%) as a brown oily matter.

'"H NMR (400 MHz, CDCl,) & 7.30 (2H, d, J=8.8 Hz),
6.53 (1H, br s=8.8 Hz), 4.36 (1H, br s), 3.70 (2ZH, t, J=5.2
Hz), 3.65-3.64 (6H, m), 3.57-3.54 (2H, m), 3.38 (3H, s),
3.32-3.28 (2H, m), 2.95 (1H, s).
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Reference Example 56

Production of N-(4-ethynylphenyl)-2,5,8,11-tetraox-
atridecane-13-amine

|Formula 70]
MeO

/I

O\/\O ///NH

2,5,8,11-Tetraoxatridecane-13-yl 4-methylbenzensul-
fonate (1.00 g, 2.8 mmol), acetonitrile (20 mL), potassium
carbonate (1.40 g, 10 mmol), potassium 10dide (227 mg, 1.4
mmol) and 4-ethynylaniline (800.0 mg, 6.8 mmol) were
used as raw materials and treated 1n the same way as
Reference Example 53 to obtain the title compound (446.0

mg, 53%) as a yellow oily matter.
'"H NMR (400 MHz, CDCl,) § 7.30 (2H, d, J=8.8 Hz),

6.53 (1H, d, J=8.8 Hz), 4.36 (1H, br s), 3.70 (2H, t, ]=5.2
Hz), 3.66-3.63 (10H, m), 3.55-3.53 (2H, m), 3.37 (3M, s),
3.32-3.28 (2H, m), 2.95 (1H, s).

Reference Example 57

Production of N-(4-ethynylphenyl)-2,5,8,11,14-pen-
taoxahexadecane-16-amine

|Formula 71]
OMe

O\/\O INH

2,5,8,11,14-Pentaoxahexadecane-16-yl 4-methylbenzen-
sulfonate (694.3 mg, 1.7 mmol), acetonitrile (12 mL), potas-
sium carbonate (885.0 mg, 6.4 mmol), potassium iodide
(141.8 mg, 0.85 mmol) and 4-ethynylaniline (500.0 mg, 4.3
mmol) were used as raw materials and treated in the same
way as Reference Example 53 to obtain the title compound
(104.0 mg, 17%) as a yellow oily matter.

'H NMR (400 MHz, CDCl,) & 7.30 (2H, d, J=8.8 Hz),
6.53 (2H, d, J=8.8 Hz), 4.39 (1H, br s), 3.70 (2H, t, =5.2
Hz), 3.66-3.62 (14H, m), 3.55-3.52 (2H, m), 3.37 (3H, s),
3.31-3.28 (2H, m), 2.95 (1H, s).
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Reference Example 38

Production of 2,2'-dithiosalicylic dichloride

|Formula 72]
ClOC
G
S
‘ AN N N
= COClI

Oxalyl chloride (25 mL, 291.5 mmol) and N,N-dimeth-
ylformamide (1350 ul., 1.94 mmol) were added to a solution
of 2,2'-dithiosalicylic acid (25.0 g, 81.6 mmol) i dichlo-
romethane (220 mL), and stirred at room temperature for 18
hours. The resulting solution was further stirred at 50° C. for
24 hours, and then the solvent was distilled away under a
reduced pressure. The resulting solid was washed with
hexane at 0° C. and dried to obtain the title compound (24.9
g 89%) as a pale yellow solid.

'"H NMR (400 MHz, CDCl,) & 8.40 (2H, dd, J=8.0, 1.4
Hz), 7.77 (2H, dd, J=8.0, 1.1 Hz), 7.55 (2H, td, J=8.0, 1.4
Hz), 7.24 (2H, td, J=8.0, 1.1 Hz).

Reference Example 59

Production of 2,2'-dithiobis(N-methylbenzamide)

|Formula 73]
MeHNOC
/
S
‘ N N X
= CONHMe

Methylamine (2ZM tetrahydrofuran solution) (80 mlL,
160.2 mmol) was added to a solution of 2,2'-dithiosalicylic
dichloride (12.5 g, 36.4 mmol) 1n tetrahydrofuran (56 mL)
at 0° C. and stirred at room temperature for 16 hours. Water
was added to this solution, stirred for 30 minutes, and then
the solvent was distilled away under a reduced pressure. The
resulting solid was washed with water and dried to obtain the
title compound (11.7 g, 96%) as a pale yellow solid.

"H NMR (400 MHz, CDCL,) 8 7.75 (2H, br d, J=7.6 Hz),
7.47 (2H, dd, J=7.6, 1.2 Hz), 7.36 (2H, td, J=7.6, 1.2 Hz),
7.24 (2H, td, J=7.6, 1.2 Hz), 6.13 (2H, br m), 2.97 (6H, d,
J=4.8 Hz).

Reference Example 60

Production of 2-mercapto-N-methylbenzamide

|Formula 74|
MeHNOC

/
\

\
4

HS
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Sodium borohydride (3.05 g, 80.7 mmol) was added to a
solution of 2,2'-dithiobis(N-methylbenzamide) (11.7 g, 35.1

mmol) 1 ethanol (110 mL) at 0° C. and stirred at room

temperature for 16 hours. The solution was diluted with
water, adjusted to pH=1 with 2N hydrochloric acid, and then
the solvent was distilled away under a reduced pressure.
Water was added to the residue, and extraction was carried
out with ethyl acetate. The organic layer was dried with
anhydrous magnesium sulfate, the solvent was distilled
away under a reduced pressure to obtain the title compound
(7.72 g, 66%) as a pale yellow solid.

"H NMR (400 MHz, CDCL,) 6 7.42 (1H, dd, J=7.8, 1.5
Hz), 7.32 (1H, dd, J=7.8, 1.3 Hz), 7.25 (1H, td, J=7.8, 1.5
Hz), 7.13 (1H, td, JI=7.8, 1.3 Hz), 6.12 (1H, br m), 4.77 (1H,
s), 2.99 (3H, d, ]I=4.8 Hz).

Reference Example 61

Production of 6-10do-1H-1indazole

|Formula 75]

A concentrated hydrochloric acid (35 mL, 420 mmol) and
an aqueous solution (30 mL) of sodium nitrite (6.64 g, 96
mmol) were added to a suspension prepared by adding water
(30 mL) to 6-aminoindazole (10.4 g, 78 mmol) at 0° C. and
stirred at 0° C. for 30 minutes. Subsequently, to this solution,
an aqueous solution (30 mL) of potassium 1odide (15.91 g,
96 mmol) was added at 0° C., stirred at room temperature for
30 minutes, to which dichloromethane (80 ml) was then
added, and stirred at 40° C. for 2 hours. The reaction mixture
was cooled down to 0° C., then adjusted to pH=14 with a 3N
sodium hydroxide aqueous solution, and the precipitate was
taken by filtration. The resulting precipitate was washed
with 10% sodium thiosulfate, dissolved 1n tetrahydrofuran,
and then silica gel was added. After stirring at room tem-
perature for 1 hour, hexane (600 mL) was added and filtered.
The residue was washed twice with a THF/hexane (1/3
(v/v)) solution, then the solvent was distilled away under a
reduced pressure to obtain the title compound (135.23 g,

80%) as an orange powder.
"HNMR (400 MHz, CDCL,) 8 10.24 (1H, br, s), 8.04 (1H,

brs), 7.92 (1H, br s), 7.51 (1H, br d, J=8.4 Hz), 7.46 (1H,
dd, 1=8.4, 1.2 Hz).

Reference Example 62

Production of 2-{(1H-indazol-6-y1)thio }-N-methyl-

benzamide
|[Formula 76]
O NHMe
N S
/ X
\
Z
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N,N-Dimethylformamide (25 mL) was added to 6-10do-
1H-1indazole (5.51 g, 22 mmol), 2-mercapto-N-methylben-
zamide (5.16 g, 31 mmol), Pd,(dba), (1.02 g, 1.1 mmol),

4,5-bis(diphenylphosphino)-9,9-dimethylxanthene (1.46 g,
2.5 mmol) and cesium hydroxide monohydrate (5.67 g, 33

mmol) and stirred under an argon atmosphere at 100° C. for
4.5 hours. The solvent was distilled away from the reaction
solution under a reduced pressure, the residue was dissolved

in ethyl acetate and washed with water and saturated saline.
The organic layer was dried with anhydrous sodium sulfate,
and the solvent was distilled away under a reduced pressure.
The residue was purified by silica gel column chromatog-
raphy (hexane/ethyl acetate (v/v)=1/3) to obtain the title
compound (6.14 g, 96%) as a pale orange solid.

'H NMR (400 MHz, DMSO-d,) 8 13.13 (1H, br s), 8.36
(1H, br q, J=4.4 Hz), 8.10 (1H, s), 7.78 (1H, br d, ]=8.4 Hz).
7.59 (1H, br s), 7.48-7.46 (1H, m), 7.29 (1H, td, J=7.6, 1.6
Hz), 7.25 (1H, td, J=7.6, 1.6 Hz), 7.08 (1H, dd, J=8.4, 1.6
Hz), 6.99-6.97 (1H, m), 2.76 (3H, d, J=4.4 Hz).

Reference Example 63

Production of 2-{(3-iodo-1H-indazol-6-yl)thio }-N-
methylbenzamide

|Formula 77]
O NHMe

/%*--..‘/\/ >
N

X
N

A solution of 10dine (11.09 g, 46 mmol) 1n N,N-dimeth-
ylformamide (20 mL) was added to a solution of 2-{(1H-
indazol-6-yl)thio }-N-methylbenzamide (7.32 g, 26 mmol)
and potassium carbonate (7.36 g, 53 mmol) in N,N-dimeth-
ylformamide (30 mL) at 0° C. for 30 minutes, and stirred at
room temperature for 3.5 hours. The solvent was distilled

away from the reaction liquid under a reduced pressure, then
the residue was dissolved in ethyl acetate, and washed with
a 10% sodium thiosulfate aqueous solution, a saturated
sodium bicarbonate aqueous solution and saturated saline.
The organic layer was dried with anhydrous sodium sulfate,
and the solvent was distilled away under a reduced pressure.
The resulting solid was washed with a hexane/ethyl acetate
(1/1 (v/v)) solution and dried to obtain the title compound

(7.60 g, 72%) as a pale yellow solid.

'H NMR (400 MHz, DMSO-d,) § 13.55 (1M, br s), 8.37
(1H, br q, J=4.4 Hz), 7.56 (1H, br s), 7.49-7.47 (1H, m), 7.44
(1H, br d, J=8.8 Hz), 7.31 (1H, td, I=7.6, 2.0 Hz), 7.28 (1H,
td, J=7.6, 2.0 Hz), 7.14 (1H, dd, J=8.8, 1.6 Hz), 7.04-7.02
(1H, m), 2.76 (3H, d, J=4.4 Hz).
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Reference Example 64

Production of triethylene glycol
mono-tert-butyldimethylsilyl ether

|Formula 78]
OTBS

0/\/OH

Triethylene glycol (2.2 mL, 16.5 mmol) was added to a
solution of 60% sodium hydride (713 mg, 17.8 mmol) 1n
tetrahydrofuran (88 mL) at 0° C. and stilled at room tem-
perature for 40 minutes. To this solution, tert-butyldimeth-
ylchlorosilane (2.74 g, 18.2 mmol) was added, stirred at
room temperature for 23 hours, then water was added, and
extraction was carried out with dichloromethane. The
organic layer was dried with anhydrous sodium sulfate, then
the solvent was distilled away under a reduced pressure to
obtain the title compound (4.19 g, quant.) as a pale yellow

o1ly matter.
"H NMR (400 MHz, CDC1,) & 3.79-3.72 (4H, m), 3.67-

3.54 (8H, m), 0.90 (9H, s), 0.07 (6H, s).

Reference Example 65

Production of 2-(2,2,3,3-tetramethyl-4,7,10-trioxa-
3-siladodecan-12-ylisoindoline-1,3-dione

|Formula 79]
HOTBS
O
O

O

Triethyleneglycol mono-tert-butyldimethylsilyl ether (1.3
g, 492 mmol) and diethylazodicarboxylate (2.2 mol/L,
toluene solution) (2.4 mL, 5.3 mmol) were added to a
solution of phthalimide (1.15 g, 7.82 mmol) and triphenyl-
phosphine (2.06 g, 7.85 mmol) 1n tetrahydroturan (50 mL)
at room temperature, and stirred overnight. Further ethanol
(20 mL) was added, stirred at room temperature for 30
minutes, and then the solvent was distilled away under a
reduced pressure. To the residue, ethyl acetate (12.5 mL) and
hexane (12.5 mL) were added, and 1nsolubles were filtered
ofl. The filtrate was concentrated under a reduced pressure,
and then the residue was purified by silica gel column
chromatography (hexane/ethyl acetate (v/v)=5/95—0/100)
to obtain the title compound (822 mg, 42%) as a colorless
o1ly matter.
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'H NMR (400 MHz, CDCL,) & 7.84 (2H, dd, J=5.2, 3.2
Hz), 7.71 (2H, dd, J=5.2, 3.2 Hz), 3.90 (2H, t, ]=6.0 Hz),
3.74 (2H, t, J=6.0 Hz), 3.70 (2H, t, J=5.6 Hz), 3.65-3.59 (4H,
m), 3.50 (2H, t, J=5.6 Hz), 0.87 (s, 9H), 0.04 (s, 6H).

Reference Example 66

Production of 2-[2-(2-aminoethoxy)ethoxy]ethanol

|Formula 80]
OH

0O /\/NH2

Hydrazine monohydrate (322.6 ul., 9.2 mmol) was added
to a solution of 2-(2,2,3,3-tetramethyl-4,7,10-trioxa-3-sila-
dodecan-12-yl)isoindoline-1,3-dione (822 mg, 2.09 mmol)
in ethanol (120 mL), and stirred under heat reflux overnight.
After cooling to room temperature, concentrated hydrochlo-
ric acid (2 mL) was added and stirred under heat reflux for
2 hours. This solution was cooled to room temperature, then
the 1insolubles were filtered ofl, and the filtrate was concen-
trated under a reduced pressure. Water was added to the
residue, which was washed with ethyl acetate. The aqueous
layer was adjusted to pH=9 with a 3N sodium hydroxide
aqueous solution and washed with dichloromethane/metha-
nol (v/v)=10/1. The solvent in the aqueous layer was dis-
tilled away under a reduced pressure, and then dichlo-
romethane was added to the residue. The insolubles were
filtered ofl, and then the solvent was distilled away under a
reduced pressure to obtain the title compound (239.1 mg,
7'7%) as a pale yellow o1ly matter.

'H NMR (400 MHz, CDCL,) & 3.73 (2H, t, I=4.4 Hz),
3.69-3.64 (6H, m), 3.59 (2H, t, J=4.4 Hz), 3.03 (2H, br t,
1=4.4 Hz).

Reference Example 67

Production of 1-(4-ethynylphenyl)-3-{2-[2-(2-hy-
droxyethoxy)ethoxyJethyl}urea

|Formula 81]
OH

H

O

/I

0/\/§

%NH

O
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4-Ethynylaniline (170.4 mg, 1.5 mmol) was added to a

solution of 4-nitrophenyl chloroformate (289.3 mg, 1.4
mmol) 1n tetrahydrofuran (6.8 mL), stirred at room tempera-
ture for 3 hours, and then the solvent was distilled away

under a reduced pressure. To a solution of the resulting crude

product in dichloromethane (4 mL), a solution of 2-[2-(2-
aminoethoxy)ethoxy]ethanol (239 mg, 1.6 mmol) 1n dichlo-
romethane (4 mL) and triethylamine (303 pl, 2.2 mmol)
were added, stirred at room temperature overnight, and then
the solvent was distilled away under a reduced pressure. The
residue was purified by silica gel column chromatography
(ethyl acetate/methanol (v/v)=100/0—90/10) to obtain the
title compound (325.4 mg, 77%) as a pale yellow oily

matter.

'H NMR (400 MHz, CDCl,) 8 8.30 (1H, br s), 7.32 (4H,
m), 6.22 (1H, br t, J=4.4 Hz), 437 (1H, br s), 3.72 (2H, br
t, J=4.4 Hz), 3.55-3.53 (6H, m), 3.49 (2H, t, J=4.4 Hz),
3.36-3.34 (2H, m), 3.05 (1H, s).

Reference Example 68

Production of 1-{2-[2-(2-aminoethoxy)ethoxy]
ethyl}-3-(4-ethynylphenyl)urea

|Formula 82]
NH,

o/\/§

)/NH

O

4-Ethynylaniline (200 mg, 1.7 mmol) was added to a
solution of 4-nitrophenyl chloroformate (341 mg, 1.7 mmol)
in tetrahydrofuran (7.5 mL), stirred at room temperature for
3 hours, and then the solvent was distilled away under a
reduced pressure. A solution of the resulting crude product
in dichloromethane (10 mL) was drnipped 1nto a solution of
2,2'-[1,2-ethane-diyl-bis(oxy)]bis-ethaneamine (496 ulL., 3.4
mmol) i dichloromethane (20 mL) at 0° C., stirred at room
temperature for 3 hours, and then the solvent was distilled
away under a reduced pressure. The residue was purified by
silica gel column chromatography (dichloromethane/metha-

nol (v/v)=99/1—-90/10) to obtain the title compound (417
mg, 84%) as a pale yellow oily matter.

'H NMR (400 MHz, CDCl,) 8 8.71 (1H, br s), 7.37 (4H,
m), 5.85 (1H, br s), 3.68-3.58 (8H, m), 3.49-3.46 (2H, m),
3.00-2.98 (3H, m), 1.73 (2H, br s).
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Reference Example 69

Production of tert-butyl N-{2-[2-(2-aminoethoxy)
ethoxy]ethyl } carbamate

|Formula 83]
NH,

H

O

0™\ _-NHBoc

2,2'-[1,2-Ethane-diyl-bis(oxy)]bis-ethancamine (2 mlL,
13.6 mmol) and duisopropylethylamine (2.4 mL, 13.8 mmol)
were added to a solution of di-tert-butyl dicarbonate (30%
tetrahydrofuran solution) (5.1 mL, 6.2 mmol) 1n dichlo-
romethane (29 mL), stirred at room temperature for 4 hours,
and then the solvent was distilled away under a reduced
pressure. The residue was purified by silica gel column
chromatography (dichloromethane/methanol/triethylamine
(v/viv)=18/1/1) to obtain the title compound (810 mg, 53%)
as a pale yellow oily matter.

'H NMR (400 MHz, CDCl,) 8 5.13 (1H, br s), 3.62-3.49
(10H, m), 3.33 (2H, br s), 2.88 (2H, t, J=5.2 Hz), 1.45 (9H,
S ).

Reference Example 70

Production of tert-butyl (2-{2-[2-(dimethylamino)
ethoxy]ethoxy }ethyl)carbamate

|Formula 84]

0™\ _-NHBoc

Sodium triacetoxyborohydride (1.04 g, 4.9 mmol) was
added to a solution of tert-butyl {2-[2-(2-aminoethoxy)
ethoxy]ethyl }carbamate (810 mg, 3.3 mmol), formaldehyde
(37% aqueous solution) (8 mL, 98.6 mmol) and acetic acid
(5.6 mL, 97.9 mmol) 1n methanol (20 mL) at 0° C., stirred
at room temperature for 3 hours, and then a saturated
potassium carbonate aqueous solution was added. This solu-
tion was extracted with dichloromethane/methanol
(v/v)=10/1, the organic layer was dried with anhydrous
sodium sulfate, and then the solvent was distilled away
under a reduced pressure. The residue was purified by silica
gel column chromatography (dichloromethane/methanol
(v/v)=4/1) to obtain the title compound (277.5 mg, 31%) as
a pale yellow oily matter.
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'H NMR (400 MHz, CDCl,) & 5.22 (1H, br s), 3.63-3.61
(6H, m), 3.54 (2H, br t, J=4.8 Hz), 3.32-3.29 (2H, m), 2.60
(2H, br t, J=5.6 Hz), 2.33 (6H, s), 1.44 (9H, 9s).

Reference Example 71

Production of
2-[2-(2-aminoethoxy )ethoxy]-N,N-dimethylethanamine

|Formula 85]

Trifluoroacetic acid (2.5 mL, 14.7 mmol) was added to a
solution of tert-butyl (2-{2-[2-(dimethylamino)ethoxy]
ethoxy }ethyl)carbamate (236 mg, 0.85 mmol) in dichlo-
romethane (2.5 mL), stirred at room temperature for 1 hour,
and then the solvent was distilled away under a reduced
pressure. The residue was dissolved 1n methanol, and pre-
pared to be basic with a 3N sodium hydroxide aqueous
solution. This solution was extracted with dichloromethane/
methanol (v/v)=10/1, the organic layer was dried with
anhydrous sodium sulfate, and then the solvent was distilled
away under reduced pressure to obtain the title compound
(137.2 mg, 91%) as a pale yellow oily matter.

"H NMR (400 MHz, CDCL,) 8 3.63-3.60 (4H, m), 3.58
(2H, t, J=5.6 Hz), 3.51 (2H, t, J=5.2 Hz), 2.87-2.86 (2H, m),
2.52 (2H, t, J=5.6 Hz), 2.26 (s, 6H).

Reference Example 72

Production of 1-(2-{2-[2-(dimethylamino)ethoxy]
ethoxy }ethyl)-3-(4-ethynylphenyl)urea

|Formula 86]

4-Nitrophenyl chloroformate (516 mg, 2.6 mmol), dichlo-
romethane (25 mlL), 4-ethynylaniline (300 mg, 2.6 mmol)
and pyridine (206 ulL, 2.6 mmol) were added, stirred at room
temperature for 3 hours, and then the solvent was distilled
away under a reduced pressure. To a solution of the resulting
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crude product in dichloromethane (4 mL), a solution of
2-[2-(2-aminoethoxy )ethoxy]-N,N-dimethylethanamine
(600 mg, 3.4 mmol) i dichloromethane (25 mlL) and
triecthylamine (356.8 ul, 2.6 mmol) were added, stirred at
room temperature for 3 hours, and then the solvent was
distilled away under a reduced pressure. The residue was
purified by silica gel column chromatography (dichlo-
romethane/methanol (v/v)=99/1-90/10) to obtain the title
compound (201 mg, 26%) as a white solid.

'"H NMR (400 MHz, CDCl,) 6 9.17 (1H, br s), 7.55 (2H,
br d, JI=8.4 Hz), 7.35 (2H, br d, J=8.4 Hz), 6.70 (1H, br t,
J=4.8 Hz), 4.01-3.99 (2H, m), 3.68-3.66 (2H, m), 3.63-3.61
(ZH, m), 3.58 (2H, br t, J=4.8 Hz), 3.47-3.43 (2ZH, m),
3.27-3.25 (2H, m), 2.99 (1H, s), 2.88 (6H, s).

Reference Example 73

Production of N-[2-(2-{2-[3-(4-ethynylphenyl)
ureido]ethoxy}ethoxy)ethyl]acetamide

|Formula 87]

Anhydrous acetic acid (48.2 ulL, 0.51 mmol) and 4-dim-
cthylaminopyridine (8.3 mg, 0.068 mmol) were added to a
solution of 1-{2-[2-(2-aminoethoxy)ethoxy]ethyl}-3-(4-
cthynylphenyljurea (100 mg, 0.34 mmol) 1n acetonitrile (2
mlL), stirred at room temperature for 8 hours, and then the
solvent was distilled away under a reduced pressure. The
residue was purified by silica gel column chromatography
(dichloromethane/methanol (v/v)=98/2—90/10) to obtain
the title compound (75.2 mg, 66%) as a pale yellow oily

matter.
'"H NMR (400 MHz, CDCL,) § 8.51 (1H, br s), 7.43 (2H,

br d, J=8.8 Hz), 7.38 (2H, br d, J=8.8 Hz), 5.94 (1M, br s),
5.69 (1H, br s), 3.68-3.55 (8H, m), 3.49-3.46 (4H, m), 2.99
(1H, s), 2.04 (3H, s).

Reference Example 74

Production of oxybis(ethane-2,1-diyl)
bis(4-methylbenzenesulionate)

|Formula 88]

1TsO OT
) \/\0/\/ )
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Diethylene glycol (980 ul., 9.4 mmol) and p-toluenesul-

tonyl chloride (3.58 g, 18.8 mmol) were added to a solution
of potassium hydroxide (4.23 g, 75.4 mmol) i dichlo-
romethane (20 mL) at 0° C., and stirred at 0° C. for 3 hours.
The solution was diluted with water and extraction was
carried out with dichloromethane. The organic layer was

washed with water, then dried with anhydrous sodium
sulfate, and the solvent was distilled away under a reduced
pressure to obtain the title compound (3.38 g, 87%) as a
white solid.

'H NMR (400 MHz, CDCL,) 8 7.78 (4H, d, J=8.4 Hz),
7.35 (4H, d, J=8.4 Hz), 4.09 (4H, t, J=4.8 Hz), 3.61 (4H, 1,
J=4.8 Hz), 2.45 (6H, s).

Reference Example 75

Production of 1-(4-ethynylphenyl)-3-{2-[2-(2-mot-
pholinoethoxy)ethoxy]ethyl }urea

|Formula 89]

/I

H

V/NH

O

Oxybis(ethane-2,1-diyl) bis(4-methylbenzenesulionate)
(233.8 mg, 0.56 mmol) and potassium carbonate (97.4 mg,
0.71 mmol) were added to a solution of 1-{2-[2-(2-amin-
oethoxy)ethoxy|ethyl}-3-(4-ethynylphenyl)urea (136 mg,
0.47 mmol) 1n acetonitrile (5 mL), stirred under heat reflux
for 16 hours, and then the solvent was distilled away under
a reduced pressure. Water was added to the residue, and
extraction was carried out with a dichloromethane/methanol
(v/v)=10/1 solution. The organic layer was dried with anhy-
drous sodium sulfate, and the solvent was distilled away
under a reduced pressure. The residue was purified by silica
gel column chromatography (dichloromethane/methanol
(viv)=99/1—90/10) to obtain the title compound (116.1 mg,

68%) as a colorless oily matter.

'H NMR (400 MHz, CDCL,) & 7.89 (1H, br s), 7.38 (2H,
br d, I=8.8 Hz), 7.34 (2H, d, J=8.8 Hz), 5.90 (1H, br s),
3.71-3.69 (4H, m), 3.62-3.60 (6H, m), 3.55 (2H, t, J=4.4
Hz), 3.42-3.41 (2H, m), 3.01 (1H, s), 2.62-2.60 (2H, m),
2.53-2.52 (4H, m).
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Example 1

Production of 2-{[3-({3-[3-(2-methoxyethyl)ureido]
phenyl }ethynyl)-1H-indazol-6-yl]thio } -N-methyl-
benzamide (Compound 1)

|Formula 90]

O NHMe

Meo\/\E //ZE .

N,N-Diisopropylethylamine (0.13 mL, 0.72 mmol) was
added to a solution of 2-{(3-i0do-1H-indazol-6-yl)thio}-N-
methylbenzamide (100.0 mg, 0.24 mmol), 1-(3-ethynylphe-
nyl)-3-(2-methoxyethyl)urea (63.3 mg, 0.29 mmol), PdCl,
(PPh,), (8.4 mg, 0.012 mmol) and Cul (4.6 mg, 0.024
mmol) in N,N-dimethylformamide (2 mL) at room tempera-
ture, stirred for 5 minutes, and then stirred 80° C. for 2
hours. The solution was diluted with ethyl acetate, washed
with saturated saline, dried with anhydrous sodium sulfate,
and the solvent was distilled away under a reduced pressure.
The residue was purified by silica gel column chromatog-
raphy (dichloromethane/methanol (v/v)=95/5—=90/10) to
obtain the ftitle compound (74.3 mg, 61%) as a brown
powder.

"HNMR (400 MHz, CD,0D) 8 7.78 (1H, br d, ]=8.4 Hz),
7.69 (1H, t, J=1.6 Hz), 7.59 (1H, br s), 7.48-7.46 (1H, m),
7.40-7.19 (7H, m), 3.49 (2H, t, J=5.6 Hz), 3.40-3.37 (5H,
m), 2.85 (3H, s).

Example 2

Production of 2-({3-[(3-{3-[2-(2-methoxyethoxy)
ethyl]ureido } phenyl)ethynyl]-1H-indazol-6-y1}thio)-
N-methylbenzamide (Compound 2)

|Formula 91]

O NHMe
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2-{(3-Iodo-1H-indazol-6-yl)thio } -N-methylbenzamide
(1000 mg, 0.24 mmol), 1-(3-ethynylphenyl)-3-[2-(2-
methoxyethoxy)ethylJurea (76.1 mg, 0.29 mmol), PdCl,
(PPh,), (8.4 mg, 0.012 mmol), Cul (4.6 mg, 0.024 mmol),
N,N-dimethylformamide (2 mL) and N,N-diisopropylethyl-
amine (0.13 mL, 0.72 mmol) were used as raw materials,
and treated in the same way as Example 1 to obtain the title

compound (72.6 mg, 55%) as a pale orange powder.

"H NMR (400 MHz, DMSO-d,) & 13.55 (1H, br s), 8.73
(1H, br s), 8.36 (1H, br q, J=4.8 Hz), 7.81 (1H, br d, J=8.4
Hz),7.78 (1H, br s), 7.61 (1H, br s), 7.49 (1H, dd, J=7.6, 2.0
Hz), 7.37-7.27 (4H, m), 7.21-7.17 (2H, m), 7.05 (1H, br dd,
JI=7.6,2.0 Hz), 6.25 (1H, br t, J=5.2 Hz), 3.56-3.53 (2H, m),
3.48-3.45 (4H, m), 3.28-3.24 (5H, m), 2.76 (3H, d, J=4.8
Hz).

Example 3

Production of 2-[(3-{[3-(3-{2-[2-(2-methoxyethoxy)
ethoxy|ethyl }ureido)phenyl]ethynyl } -1H-indazol-6-
yDthio]-N-methylbenzamide (Compound 3)

|Formula 92]
O NHMe

\ /

AL

2-1(3-Iodo-1H-indazol-6-yl)thio } -N-methylbenzamide
(100.0 mg, 0.24 mmol), 1-(3-ethynylphenyl)-3-{2-[2-(2-
methoxyethoxy)ethoxy]ethyl turea (88.8 mg, 0.29 mmol),

PdCL,(PPh,), (8.4 mg, 0.012 mmol), Cul (4.6 mg, 0.024
mmol), N,N-dimethyliformamide (2 mL) and N,N-diisopro-

pylethylamine (0.13 ml, 0.72 mmol) were used as raw

materials, and treated in the same way as Example 1 to

obtain the title compound (38.5 mg, 41%) as a white powder.

'"H NMR (400 MHz, DMSO-d,) 8 13.55 (1H, br s), 8.72
(1H, br s), 8.35 (1H, br q, J=4.8 Hz), 7.81 (1H, br d, J=8.4
Hz),7.78 (1H, br s), 7.61 (1H, br s), 7.49 (1H, dd, J=7.6, 2.0
Hz), 7.37-7.27 (4H, m), 7.21-7.17 (2H, m), 7.05 (1H, dd,
JI=7.6,2.0 Hz), 6.25 (1H, br t, J=5.2 Hz), 3.54-3.51 (6H, m),
3.47-3.43 (4H, m), 3.29-3.24 (5H, m), 2.76 (3H, d, J=4.8
Hz).
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Example 4

Production of 2-{[(3-({3-[3-(2,5,8,11-tetraoxatride-
cane-13-yl)ureido Jphenyl }ethynyl)-1H-indazol-6-yl]
thio }-N-methylbenzamide (Compound 4)

|Formula 93]
O NHMe

2-{(3-Iodo-1H-indazol-6-yl)thio } -N-methylbenzamide
(100.0 mg, 0.24 mmol), 1-(3-ethynylphenyl)-3-(2,5,8,11-
tetraoxatridecane-13-yljurea (102.6 mg, 0.29 mmol), Pd(Cl,
(PPh,), (8.4 mg, 0.012 mmol), Cul (4.6 mg, 0.024 mmol),
N,N-dimethylformamide (2 mL) and N,N-diuisopropylethyl-
amine (0.13 mL, 0.72 mmol) were used as raw materials,
and treated 1n the same way as Example 1 to obtain the title
compound (29.5 mg, 19%) as a pale yellow solid.

'"H NMR (400 MHz, CD,0D) 8 7.78 (1H, d, J=8.8 Hz),
7.70 (1H, br s), 7.539 (1H, br s), 7.47 (1H, br d, J=7.2 Hz),
7.40 (1H, br d, J=8.0 Hz), 7.35-7.23 (6H, m), 3.65-3.58
(12H, m), 3.54-3.51 (2H, m), 3.39 (2H, t, J=5.2 Hz), 3.33
(3H, s), 2.85 (3H, s).

Example 5

Production of 2-{[3-({3-[3-(2,5.8,11,14-pentaoxa-
hexadecane-16-yl)ureido]phenyl}ethynyl)-1H-inda-
z0l-6-y1]thio } -N-methylbenzamide (Compound 5)

|Formula 94|
O NHMe

60
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2-{(3-Iodo-1H-indazol-6-yl)thio } -N-methylbenzamide
(150.0 mg, 0.37 mmol), 1-(3-ethynylphenyl)-3-(2,5,8,11,14-
pentaoxahexadecane-16-ylurea (173.0 mg, 0.44 mmol),
PdCl1,(PPh;), (13.0 mg, 0.019 mmol), Cul (6.9 mg, 0.036
mmol), N,N-dimethylformamide (2 mL) and N,N-diisopro-
pyvlethylamine (0.19 mL, 1.1 mmol) were used as raw
materials, and treated in the same way as Example 1 to
obtain the title compound (43.6 mg, 18%) as a pale yellow

solid.
'H NMR (400 MHz, CDCl,) 0 10.48 (1H, brs), 7.83 (1H,
br,s), 7.81 (1H, d, J=8.4 Hz), 7.69 (1H, br s), 7.65-7.63 (1H,
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m), 7.56 (1H, dt, 1=8.0, 1.8 Hz), 7.51 (1H, br s), 7.32-7.19
(6H, m), 6.34 (1H, br m), 6.02 (1H, br s), 3.77-3.74 (4H, m),
3.70-3.63 (6H, m), 3.61-3.59 (6H, m), 3.50-3.44 (4H, m),
3.27 (3H, s), 2.95 (3H, d, 1=4.8 Hz).

Example 6

Production of 2-{[3-({4-[3-(2-methoxyethyl)ureido]
phenyl }ethynyl)-1H-indazol-6-yl]thio } -N-methyl-
benzamide (Compound 6)

|Formula 95]
O NHMe

MeO™ N\ _N

2-1(3-Iodo-1H-indazol-6-yl)thio } -N-methylbenzamide
(104.6 mg, 0.26 mmol), 1-(4-ethynylphenyl)-3-(2-methoxy-
ethyl)urea (108.5 mg, 0.50 mmol), PdCL,(PPh,), (5.8 mg,
0.0083 mmol), Cul (2.7 mg, 0.014 mmol), N,N-dimethyl-
formamide (1 mL) and N,N-dusopropylethylamine (0.15
ml., 0.86 mmol) were used as raw materials, and treated in
the same way as Example 1 to obtain the title compound

(77.8 mg, 61%) as a white powder.
"H NMR (400 MHz, DMSO-d,) 8 13.46 (1H, br s), 8.82

(1H, s), 8.36 (1H, q, J=4.8 Hz), 7.82 (1H, d, ]=8.8 HZ), 7.60
(1H, brs), 7.51 (2H, brd, J=8.8 Hz), 7.49-7.46 (3H, m), 7.32
(1H, td, J=7.2, 1.6 Hz), 7.29 (1H, td, 1=7.2, 1.6 Hz), 7.18
(1H, dd, J=8.8, 1.6 Hz), 7.05 (1H, dd, J=7.2, 1.6 Hz), 6.30
(1H, t, J=5.6 Hz), 3.39 (2H, t, ]=5.6 Hz), 3.29 (3H, s), 3.26
(2H, m), 2.76 (3H, d, 1=4.8 Hz).

Example 7

Production of 2-({3-[(4-{3-[2-(2-methoxyethoxy)
ethyl]ureido }phenyl)ethynyl]-1H-indazol-6-y1}thio)-
N-methylbenzamide (Compound 7)

|Formula 96]

O NHMe

MeQO
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2-{(3-lodo-1H-indazol-6-yl)thio } -N-methylbenzamide
(102.5 mg, 0.25 mmol), 1-(4-ethynylphenyl)-3-[2-(2-
methoxyethoxy)ethylJurea (132.5 mg, 0.51 mmol), PdCl,
(PPh,), (5.3 mg, 0.0076 mmol), Cul (3.1 mg, 0.016 mmol),
N,N-dimethylformamide (0.8 mL) and N,N-diisopropyleth-
ylamine (0.15 mL, 0.086 mmol) were used as raw materials,

and treated 1n the same way as Example 1 to obtain the title
compound (51.2 mg, 38%) as a white powder.

'H NMR (400 MHz, DMSO-d,) 8 13.47 (1H, br s), 8.86
(1H, s), 8.36 (1H, q, J=4.8 Hz), 7.82 (1H, d, ]=8.4 HZ), 7.60
(1H, br s), 7.53-7.44 (5H, m), 7.32 (1M, td, J=7.6, 1.2 Hz).
7.29 (1H, td, J=7.6, 1.2 Hz), 7.18 (1H, dd, J=8.4, 1.2 Hz),
7.05 (1H, dd, J=7.6, 1.2 Hz), 6.29 (1H, t, J=5.6 Hz),
3.56-3.54 (2H, m), 3.48-3.45 (4H, m), 3.27 (2H, m), 3.26
(3H, s), 2.76 (3H, d, ]=4.8 Hz).

Example 8

Production of 2-[(3-{[4-(3-{2-[2-(2-methoxyethoxy)
ethoxy]ethyl }ureido)phenyl]ethynyl } -1H-indazol-6-
yD)thio]-N-methylbenzamide (Compound 8)

|Formula 97]
O NHMe

o
SR

2-{(3-Iodo-1H-indazol-6-yl)thio } -N-methylbenzamide
(104.4 mg, 0.26 mmol), 1-(4-ethynylphenyl)-3-{2-[2-(2-
methoxyethoxy)ethoxy|ethyl }urea (118.6 mg, 0.39 mmol),
PdC1,(PPh;), (5.6 mg, 0.0080 mmol), Cul (3.0 mg, 0.016
mmol), N,N-dimethylformamide (0.8 mL) and N,N-diiso-
propylethylamine (0.15 mL, 0.86 mmol) were used as raw

materials, and treated in the same way as Example 1 to
obtain the title compound (49.9 mg, 33%) as a white powder.

Melting point: 95-96° C.

'H NMR (400 MHz, DMSO-d,) 8 13.46 (1H, br s), 8.83
(1H, s), 8.36 (1H, br q, J=4.4 Hz), 7.81 (1H, d, J=8.4 HZ).
7.60 (1H, br s), 7.52-7.47 (5H, m), 7.32 (1H, td, J=7.6, 1.6
Hz), 7.29 (1H, td, J=7.6, 1.6 Hz), 7.18 (1H, dd, J=8.4, 1.2
Hz), 7.05 (1H, dd, J=7.6, 1.6 Hz), 6.28 (1H, t, J=5.6 Hz),
3.54-3.52 (6H, m), 3.47 (2H, t, J=5.6 Hz), 3.45-3.42 (2H,
m), 3.26 (2H, m), 3.24 (3H. s), 2.76 (3H, d, I=4.4 Hz).




US 9,017,222 Bl

71
Example 9

Production of 2-{[3-({4-[3-(2,5,8,11-tetraoxatride-
cane-13-yl)ureido |phenyl }ethynyl)-1H-indazol-6-yl]
thio } -N-methylbenzamide (Compound 9)

|Formula 98]
O NHMe

2-{(3-lodo-1H-indazol-6-yl)thio } -N-methylbenzamide
(103.8 mg, 0.25 mmol), 1-(4-ethynylphenyl)-3-(2,5,8,11-
tetraoxatridecane-13-yl)urea (125.3 mg, 0.32 mmol), PdCl,
(PPh,), (5.6 mg, 0.0080 mmol), Cul (2.8 mg, 0.015 mmol),
N,N-dimethylformamide (0.8 mL) and N,N-diisopropyleth-
ylamine (0.15 mL, 0.86 mmol) were used as raw materials,
and treated 1n the same way as Example 1 to obtain the title
compound (54.8 mg, 34%) as a pale yellow solid.

"H NMR (400 MHz, DMSO-d,) & 13.46 (1H, br s), 8.83
(1H, s), 8.36 (1H, q, J=4.4 Hz), 7.82 (1H, d, J=8.4 Hz), 7.60
(1H, br s), 7.53-7.47 (5H, m), 7.32 (1H, td, J=7.6, 1.6 Hz),
7.27 (1H, td, I=7.6, 1.6 Hz), 7.17 (1H, dd, J=8.4, 1.2 Hz),
7.05 (1H, dd, J=7.6, 1.6 Hz), 6.28 (1H, t, J=5.6 Hz),
3.55-3.50(10H, m), 3.47 (2H, brt, J=5.6 Hz), 3.43-3.41 (2H,
m), 3.26 (2H, m), 3.23 (3H, s), 2.76 (3H, d, J=4.4 Hz).

Example 10

Production of 2-{[3-({4-[3-(2,5,8,11,14-pentaoxa-
hexadecane-16-yl)ureido]phenyl}ethynyl)-1H-inda-
zol-6-y1]thio }-N-methylbenzamide (Compound 10)

|Formula 99]
O NHMe
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2-{(3-lodo-1H-indazol-6-yl)thio } -N-methylbenzamide
(101.7 mg, 0.25 mmol), 1-(4-ethynylphenyl)-3-(2,5,8,11,14-
pentaoxahexadecane-16-yljurea (114.4 mg, 0.33 mmol),
PdCl1,(PPh,), (5.8 mg, 0.0083 mmol), Cul (2.8 mg, 0.015
mmol), N,N-dimethylformamide (0.8 mL) and N,N-diiso-
propylethylamine (0.15 mL, 0.86 mmol) were used as raw
materials, and treated in the same way as Example 1 to

obtain the title compound (48.2 mg, 29%) as an orange solid.
"H NMR (400 MHz, DMSO-d,) & 13.46 (1H, br s), 8.83

(1H, s), 8.36 (1H, q, 1—4.8 Hz), 7.82 (1H, d, ]-8.4 Hz), 7.60
(1H, br s), 7.52-7.47 (5H, m). 7.31 (1H, td, J=7.6, 1.6 Hz),
7.29 (1H, td, 1=7.6, 1.6 Hz), 7.18 (1H, dd, ]=8.4, 1.2 Hz),
=5.6 O
3.2

705 (1H, dd, J=7.6, 1.6 Hz), 6.28 (1H, t, J=5.6 )
3.55-3.45 (16H, m), 3.43-3.41 (2H, m), 3.27 (2H, m),
(3H, s), 2.76 (3H, d, J=4.8 Hz).

Example 11

Production of 2-methoxyethyl {3-[(6-{[2-(methyl-
carbamoyl)phenyl]thio } - 1H-indazol-3-yl)ethynyl]
phenyl}carbamate (Compound 11)

|Formula 100]
O NHMe

A0

2-{(3-Iodo-1H-indazol-6-yl)thio } -N-methylbenzamide
(100.0 mg, 0.24 mmol), 2-methoxyethyl (3-ethynylphenyl)
carbamate (63.6 mg, 0.29 mmol), PdCl,(PPh,), (8.4 mg,
0.012 mmol), Cul (4.6 mg, 0.024 mmol), N,N-dimethylior-
mamide (2 mL) and N,N-diisopropylethylamine (0.13 mL,
0.72 mmol) were used as raw materials, and treated 1n the
same way as Example 1 to obtain the title compound (72.8

mg, 60%) as a white powder.

H NMR (400 MHz, CDCl;) 6 11.39 (1H, brs), 7.85 (1H,
brs), 7.78 (1H, d, J=8.4 Hz), 7.69-7.53 (5H, m), 7.48-7.46
(1H, m), 7.31-7.25 (2H, m), 7.21-7.17 (2H, m), 6.35 (1H, br
q, J=4.8 Hz), 4.36 (2H, br t, I=4.4 Hz), 3.69 (2H, br t, J=4.4
Hz), 3.44 (3H, s), 2.96 (3H, br d, ]=4.8 Hz).

Example 12

Production of 2-(2-methoxyethoxy)ethyl {3-[(6-{]2-
(methylcarbamoyl)phenyl]thio }-1H-indazol-3-y1)
ethynyl] phenyl }carbamate (Compound 12)

|Formula 101]

O NHMe
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2-{(3-Iodo-1H-indazol-6-yl)thio } -N-methylbenzamide
(100.0 mg, 0.24 mmol), 2-(2-methoxyethoxy)ethyl (3-ethy-
nylphenyl)carbamate (76.4 mg, 0.29 mmol), PdCL,(PPh,),
(8.4 mg, 0.012 mmol), Cul (4.6 mg, 0.024 mmol), N,N-
dimethylformamide (2 mL) and N,N-diisopropylethylamine
(0.13 mL, 0.72 mmol) were used as raw materials, and

treated 1n the same way as Example 1 to obtain the title
compound (70.1 mg, 53%) as a white powder.

'H NMR (400 MHz, CDCl,) 8 10.97 (1H, br s), 7.78 (1H,
d, 1=8.4 Hz), 7.64-7.52 (5H, m), 7.31-7.18 (6H, m), 6.33
(1H, br m), 4.34 (2H, br t, J=4.4 Hz), 3.78 (2H, br t, J=4.4
Hz), 3.72-3.69 (2H, m), 3.59-3.57 (2H, m), 3.36 (3H, s),
2.96 (3H, br d, J=4.8 Hz).

Example 13

Production of 2-[2-(2-methoxyethoxy)ethoxy]ethyl
13-[(6-{[2-(methylcarbamoyl)phenyl]thio }-1H-inda-
zol-3-yl)ethynyl| phenyl }carbamate (Compound 13)

|Formula 102 ]
O NHMe

/I
A

2-{(3-Iodo-1H-indazol-6-yl)thio } -N-methylbenzamide
(100.0 mg, 0.24 mmol), 2-[2-(2-methoxyethoxy)ethoxy]
cthyl (3-ethynylphenyl)carbamate (89.1 mg, 0.29 mmol),
PdCl1,(PPh;), (8.4 mg, 0.012 mmol), Cul (4.6 mg, 0.024
mmol), N,N-dimethylformamide (2 mL) and N,N-diisopro-
pylethylamine (0.13 mL, 0.72 mmol) were used as raw

materials, and treated in the same way as Example 1 to

obtain the title compound (57.7 mg, 40%) as a pale yellow
powder.

'H NMR (400 MHz, CDCL,) & 11.62 (1H, br s), 7.97 (1H,
brs), 7.75 (1H, br d, J=8.4 Hz), 7.62-7.59 (4H, m), 7.28-7.16
(6H, m), 6.43 (1H, br m), 4.31 (2H, brt, J=4.4 Hz), 3.76 (2H,
br t, J=4.4 Hz), 3.72-3.70 (2H, m), 3.68-3.66 (2H, m),
3.62-3.60 (2H, m), 3.49-3.47 (2H, m), 3.29 (3, s), 2.96
(3H, br d, J=4.8 Hz).
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Example 14

Production of 2-methoxyethyl {4-[(6-{[2-(methyl-
carbamoyl)phenyl]thio } -1H-indazol-3-yl)ethynyl]
phenyl}carbamate (Compound 14)

|Formula 103]

O NHMe

MeO™\__0

7//NH

O

2-{(3-Iodo-1H-indazol-6-yl)thio } -N-methylbenzamide
(101.2 mg, 0.25 mmol), 2-methoxyethyl (4-ethynylphenyl)
carbamate (88.8 mg, 0.41 mmol), PdCl,(PPh,), (5.9 mg,
0.0084 mmol), Cul (2.7 mg, 0.014 mmol), N,N-dimethyl-
formamide (0.8 mL) and N,N-diisopropylethylamine (0.15
ml., 0.86 mmol) were used as raw materials, and treated in
the same way as Example 1 to obtain the title compound

(69.8 mg, 56%) as a pale yellow powder.
"HNMR (400 MHz, DMSO-d,.) 4 13.49 (1H, brs), 10.02

(1H, s), 8.36 (1H, g, J=4.8 Hz), 7.82 (1H, d, J=8.4 Hz),
7.60-7.55 (5H, m), 7.49-7.48 (1H, m), 7.32 (1H, td, J=7.6,
1.6 Hz), 7.29 (1H, td, J=7.6,1.6 Hz), 7.18 (1H, dd, ]=8.4, 1.6
Hz), 7.05 (1H, dd, J=7.6, 1.6 Hz), 4.23 (2H, br t, J=4.8 Hz),
3.58 (2H, br t, J=4.8 Hz), 3.29 (3H, s), 2.76 (3H, d, J=4.8
Hz).

Example 15

Production of 2-(2-methoxyethoxy)ethyl {4-[(6-{[2-
(methylcarbamoyl)phenyl]thio }-1H-indazol-3-y1)
ethynyl]phenyl } carbamate (Compound 15)

[Formula 104]
O NHMe
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2-{(3-Iodo-1H-indazol-6-yl)thio } -N-methylbenzamide
(101.2 mg, 0.25 mmol), 2-(2-methoxyethoxy)ethyl (4-ethy-
nylphenyl)carbamate (102.4 mg, 0.39 mmol), PdC1,(PPh,),
(5.3 mg, 0.0076 mmol), Cul (2.8 mg, 0.015 mmol), N,N-
dimethylformamide (1.0 mL) and N,N-diisopropylethylam-
ine (0.15 mL, 0.86 mmol) were used as raw materials, and
treated 1n the same way as Example 1 to obtain the title

compound (79.4 mg, 59%) as a white powder.

'H NMR (400 MHz, DMSO-d,)  13.48 (1H, br s), 10.01
(1H, s), 8.35 (1H, q, J=4.4 Hz), 7.81 (1H, d, J=8.4 Hz).
7.59-7.54 (5H, m), 7.49-7.46 (1H, m), 7.32 (1H, td, J=7.6,
1.6 Hz), 7.27 (1H, td, J=7.6, 1.6 Hz), 7.17 (1H, dd, J=8.4, 1.2
Hz), 7.04 (1H, dd, J=7.6, 1.6 Hz), 4.22 (2H, br t, ]=4.8 Hz),
3.65 (2H, br t, J=4.8 Hz), 3.57-3.54 (2H, m), 3.46-3.43 (2H,
m), 3.24 (3H, s), 2.75 (3H, d, J=4.4 Hz).

Example 16

Production of 2-[2-(2-methoxyethoxy)ethoxy]ethyl
14-[(6-1|2-(methylcarbamoyl)phenyl]thio } -1H-inda-
zol-3-yl)ethynyl]phenyl} carbamate (Compound 16)

|Formula 105]
O NHMe
3 S
N/
P
HOMB
O2
S Ne

2-{(3-Iodo-1H-indazol-6-yl)thio } -N-methylbenzamide
(101.5 mg, 0.25 mmol), 2-[2-(2-methoxyethoxy)ethoxy]
cthyl (4-ethynylphenyl)carbamate (122.7 mg, 0.40 mmol),
PdCL,(PPhy), (5.7 mg, 0.0081 mmol), Cul (2.9 mg, 0.015
mmol), N,N-dimethylformamide (1.0 mL) and N,N-diiso-
propylethylamine (0.15 mL, 0.86 mmol) were used as raw

maternals, and treated in the same way as Example 1 to

obtain the title compound (90.9 mg, 62%) as a white powder.

Melting point: 103-104° C.

"H NMR (400 MHz, DMSO-d,) 8 13.48 (1H, br s), 10.02
(1H, s), 8.35 (1H, q, J=4.8 Hz), 7.81 (1H, d, J=8.4 Hz), 7.59
(1H, brs), 7.56 (4H, brm), 7.48 (1H, dd, J=7.6, 1.6 Hz), 7.31
(1H, td, J=7.6, 1.6 Hz), 7.27 (1H, td, J=7.6. 1.6 Hz), 7.17
(1H, dd, J=8.4, 1.2 Hz), 7.04 (1H, dd, J=7.6, 1.6 Hz), 4.22
(2H, br t, I=4.4 Hz), 3.65 (2H, br t, J=4.4 Hz), 3.57-3.49
(6H, m), 3.42-3.39 (2H, m), 3.22 (3H, s), 2.75 (3H, d, J=4.8
Hz).
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Example 17

Production of 2,5,8,11-tetraoxatridecane-13-yl {4-
[(6-1[2-(methylcarbamoyl)phenyl]thio }-1H-indazol-
3-yl)ethynyl|phenyl }carbamate (Compound 17)

|Formula 106]
O NHMe

2-{(3-Iodo-1H-indazol-6-yl)thio } -N-methylbenzamide
(103.1 mg, 0.25 mmol), 2,5,8,11-tetraoxatridecane-13-yl
(4-ethynylphenyl)carbamate (129.8 mg, 0.37 mmol), PdCl,
(PPh,), (5.6 mg, 0.0080 mmol), Cul (3.1 mg, 0.016 mmol),
N,N-dimethylformamide (0.8 mL) and N,N-diisopropyleth-
ylamine (0.15 mL, 0.86 mmol) were used as raw materials,
and treated in the same way as Example 1 to obtain the title

compound (77.6 mg, 48%) as an orange solid.
"HNMR (400 MHz, DMSO-d,) 4 13.49 (1H, brs), 10.04

(1H, s), 8.36 (1H, q, J=4.8 Hz), 7.82 (1H, br d, J=8.4 Hz),
7.60 (1H, br s), 7.57 (4H, m), 7.50-7.48 (1H, m), 7.35-7.27
(2H, m), 7.18 (1H, dd, J=8.4, 1.2 Hz), 7.05 (1H, dd, J=7.6,
1.6 Hz), 4.24-4.22 (2H, m), 3.68-3.66 (2H, m), 3.57-3.49
(10H, m), 3.43-3.40 (2H, m), 3.23 (3H, s), 2.76 (3H, d, ] 4.8
Hz).

Example 18

Production of 2,5,8,11,14-pentaoxahexadecane-16-
yl {4-[(6-{[2-(methylcarbamoyl)phenyl]thio }-1H-
indazol-3-yl)ethynyl]phenyl }carbamate (Compound
18)

|Formula 107]
O NHMe

.,
R
O™\ _-0

)/NH

O
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2-{(3-Iodo-1H-indazol-6-yl)thio } -N-methylbenzamide
(107.0 mg, 0.26 mmol), 2,5,8,11,14-pentaoxahexadecane-
16-yl (4-ethynylphenyl)carbamate (160.4 mg, 0.41 mmol),
PdCl,(PPh,), (5.2 mg, 0.0074 mmol), Cul (3.1 mg, 0.016
mmol), N,N-dimethylformamide (0.8 mL) and N,N-diiso-
propylethylamine (0.15 mL, 0.86 mmol) were used as raw

materials, and treated in the same way as Example 1 to
obtain the title compound (77.9 mg, 44%) as an orange solid.

'H NMR (400 MHz, DMSO-d,.) & 13.49 (1H, br s), 10.04
(1H, s), 8.36 (1H, q, J=4.8 Hz), 7.82 (1H, d, ]=8.4 Hz), 7.60
(1H, br s), 7.57 (4H, m), 7.49-7.48 (1H, m), 7.32 (1H, td,
1=7.6, 2.0 Hz), 7.29 (1H, td, J=7.6, 2.0 Hz), 7.18 (1H, dd,
J=8.4, 1.6 Hz), 7.05 (1H, dd, J=7.6, 2.0 Hz), 4.23 (2H, br t,
J=4.4 Hz), 3.67 (2H, br t, J=4.4 Hz), 3.58-3.48 (14H, m),
3.43-3.40 (2H, m), 3.23 (3H, s), 2.76 (3H, d, ]=4.8 Hz).

Example 19

Production of N-{3-[(6-{[2-(methylcarbamoyl)phe-
nyl]thio } -1H-indazol-3-yl)ethynyl|phenyl }-2,5,8,11,
14,17-hexaoxanonadecane-19-amide (Compound
19)

|[Formula 108]
O NHMe

2-{(3-Iodo-1H-indazol-6-y.
(100.5 mg, 0.25 mmol), PdCL,(PPh,), (5.2 mg, 0.0074
mmol), Cul (2.6 mg, 0.014 mmol), N,N-dimethylformamide
(1.7 mL), N-(3-ethynylphenyl)-2,5,8,11,14,17-hexaoxanon-
adecane-19-amide (140.1 mg, 0.34 mmol) and N,N-diiso-
propylethylamine (0.15 mL, 0.86 mmol) were used as raw

)thio } -N-methylbenzamide

materials, and treated in the same way as Example 1 to

obtain the title compound (33.0 mg, 19%) as an orange solid.

'H NMR (400 MHz, DMSO-d,.) & 13.58 (1H, brs), 9.77
(1H, s), 8.37 (1H, q, J=4.4 Hz), 7.99 (1H, br t, J=1.6 Hz),
7.82 (1H, d, 1=8.4 Hz), 7.70 (1H, dt, 1=7.6, 1.6 Hz), 7.62
(1H, br s), 7.50-7.48 (1H, m), 7.42 (1H, t, J=7.6 Hz), 7.38
(1H, dt, J=7.6, 1.6 Hz), 7.33 (1H, td, 1=7.6, 1.6 Hz), 7.29
(1H, td, J=7.6, 1.6 Hz), 7.20 (1H, dd, J=8.4, 1.6 Hz).
7.07-7.05 (1H, m), 4.11 (2H, s), 3.70-3.68 (2H, m), 3.64-
3.62 (2H, m), 3.58-3.54 (4H, m), 3.51-3.47 (10H, m),
3.41-3.39 (2H, m), 3.22 (3H, s), 2.76 (3H, d, I=4.4 Hz).
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Example 20

Production of N-{4-[(6-{[2-(methylcarbamoy])phe-
nyl]thio }-1H-indazol-3-yl)ethynyl]phenyl}-2,5,8,11-
tetraoxatridecane-13-amide (Compound 20)

|Formula 109]
O NHMe

2-{(3-Iodo-1H-indazol-6-yl)thio } -N-methylbenzamide
(100.0 mg, 0.24 mmol), N-(4-ethynylphenyl)-2,5,8,11-tet-
raoxatridecane-13-amide (93.2 mg, 0.29 mmol), PdCl,
(PPh,), (8.4 mg, 0.012 mmol), Cul (4.6 mg, 0.024 mmol),
acetonitrile (1 mL) and triethylamine (1 mL) were used as
raw materials, and treated 1n the same way as Example 1 to

obtain the title compound (91.1 mg, 62%) as an orange solid.
'H NMR (400 MHz, DMSO-d,) & 13.50 (1H, s), 9.84

(1H, s), 8.35 (1H, br q, J=4.4 Hz), 7.83 (1H, d, J=8.4 Hz).
7.75 (2H, br d, J=8.8 Hz), 7.61 (2H, br d, 1=8.8 Hz), 7.60
(1H, br s), 7.48 (1H, dd, I=7.2, 2.0 Hz), 7.34-7.26 (2H, m).
7.18 (1H, dd, J=8.4, 1.6 Hz), 7.05 (1H, br d, ]=7.2 Hz), 4.11
(2H, s), 3.70-3.67 (2H, m), 3.63-3.61 (2H, m), 3.57-3.51
(6H, m), 3.43-3.41 (2H, m), 3.23 (3M, s), 2.76 (3H, br d,
J=4.4 Hz).

Example 21

Production of N-{4-[(6-{[2-(methylcarbamoy])phe-
nyl]thio } -1H-indazol-3-yl)ethynyl|phenyl }-2,5,8,11,
14-pentaoxahexadecane-16-amide (Compound 21)

[Formula 110]
O NHMe
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2-{(3-Iodo-1H-indazol-6-yl)thio } -N-methylbenzamide
(100.0 mg, 0.24 mmol), N-(4-ethynylphenyl)-2,5,8,11,14-
pentaoxahexadecane-16-amide (105.9 mg, 0.29 mmol),
PdCl,(PPhy), (8.4 mg, 0.012 mmol), Cul (4.6 mg, 0.024
mmol), acetonitrile (1 mL) and triethylamine (1 mL) were
used as raw materials, and treated in the same way as
Example 1 to obtain the title compound (75.0 mg, 47%) as

an orange solid.

'H NMR (400 MHz, DMSO-d,) & 13.50 (1H, s), 9.83
(1H, s), 8.35 (1H, br q, J=4.4 Hz), 7.83 (1H, br d, ]=8.4 Hz),
7.75 (2H, br d, J=8.8 Hz), 7.61 (2H, br d, J=8.8 Hz), 7.60
(1H, br s), 7.49 (1H, dd, ]=7.2, 2.0 Hz), 7.34-7.26 (2H, m),
7.18 (1H, dd, J=8.4, 1.6 Hz), 7.05 (1H, br d, I=7.2 Hz), 4.11
(2H, s), 3.70-3.67 (2H, m), 3.64-3.61 (2H, m), 3.57-3.49
(10H, m), 3.42-3.40 (2H, m), 3.22 (3H, s), 2.76 (3H, br d,
J=4.4 Hz).

Example 22

Production of N-{4-[(6-{[2-(methylcarbamoyl)phe-
nyl]thio }-1H-indazol-3-yl)ethynyl|phenyl }-2,5,8,11,
14,17-hexaoxanonadecane-19-amide (Compound
22)

|[Formula 111]
O NHMe
H
N S
N/
\ ‘

RN
(.~
O/YNH

O

2-{(3-Iodo-1H-indazol-6-yl)thio } -N-methylbenzamide
(100.6 mg, 0.25 mmol), PdCL,(PPh,), (5.4 mg, 0.0077
mmol), Cul (2.5 mg, 0.013 mmol), N,N-dimethylformamide
(0.8 mL), N-(4-ethynylphenyl)-2,5,8,11,14,17-hexaoxanon-
adecane-19-amide (142.1 mg, 0.35 mmol) and N,N-diiso-
propylethylamine (0.15 mL, 0.86 mmol) were used as raw

maternals, and treated in the same way as Example 1 to
obtain the title compound (34.7 mg, 32%) as a pale brown

solid.

'H NMR (400 MHz, DMSO-d,) 8 13.51 (1H, br s), 9.84
(1H, s), 8.36 (1H, q, J=4.8 Hz), 7.83 (1H, d, J=8.4 Hz), 7.76
(2H, br d, J=8.8 Hz), 7.62-7.60 (3H, m), 7.50-7.48 (1H, m),
732 (1H, td, J=7.6, 1.6 Hz), 7.29 (1H, td, I=7.6, 1.6 Hz),
7.18 (1H, dd, J=8.4, 1.6 Hz), 7.06-7.04 (1H, m), 4.11 (2H,
s), 3.69-3.67 (2H, m), 3.63-3.61 (2H, m), 3.58-3.53 (41, m),
3.51-3.48 (10H, m), 3.42-3.39 (2H, m), 3.22 (3H, s), 2.76
(3H, d, J=4.8 Hz).
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Example 23

Production of 2-{[3-({3-[(2-methoxyethyl)amino]
phenyl }ethynyl)-1H-indazol-6-yl]thio } -N-methyl-
benzamide (Compound 23)

|Formula 112]
O NHMe

2-{(3-Iodo-1H-indazol-6-yl)thio } -N-methylbenzamide

(100.0 mg, 0.24 mmol), 3-ethynyl-N-(2-methoxyethyl)ani-
line (50.8 mg, 0.29 mg), PdCIl,(PPh;), (8.4 mg, 0.012
mmol), Cul (4.6 mg, 0.024 mmol), N,N-dimethylformamide
(2 mL) and N,N-dusopropylethylamine (0.13 mL, 0.72
mmol) were used as raw materials, and treated in the same
way as Example 1 to obtain the title compound (15 mg,
10%) as a white powder.

'H NMR (400 MHz, CDCl5) 8 10.08 (1H, brs), 7.82 (1L,
d, J=8.4 Hz), 7.66-7.64 (1H, m), 7.48 (1M, br s), 7.33-7.31
(3H,m), 7.22 (1H, dd, 1=8.4, 1.6 Hz), 7.17 (1M, t, J=8.0 Hz).
6.99 (1H, br d, J=8.0 Hz), 6.88 (1H, t, J=2.0 Hz), 6.66 (1H.,
dd, 1=8.0, 2.0 Hz), 6.29 (1H, br m), 4.11 (1H, br m), 3.62
(2H, t, J=5.6 Hz), 3.40 (3H, s), 3.34-3.33 (2H, m), 2.95 (3H.
d, J=4.8 Hz).

Example 24

Production of 2-({3-[(3-{[2-(2-methoxyethoxy)
ethyl]amino }phenyl)ethynyl]-1H-indazol-6-y1 }thio)-
N-methylbenzamide (Compound 24)

|Formula 113]
O NHMe




US 9,017,222 Bl

81
2-{(3-Iodo-1H-indazol-6-yl)thio } -N-methylbenzamide
(100.0 mg, 0.24 mmol), 3-ethynyl-N-[2-(2-methoxyethoxy)
cthyl]aniline (64.2 mg, 0.29 mmol), PdCI,(PPh,), (8.4 mg,
0.012 mmol), Cul (4.6 mg, 0.024 mmol), N.N-dimethylior-
mamide (2 mL) and N,N-diuisopropylethylamine (0.13 mL,

0.72 mmol) were used as raw materials, and treated 1n the
same way as Example 1 to obtain the title compound (51.4

mg, 42%) as a pale yellow powder.

'H NMR (400 MHz, CDC1,) 8 10.14 (1H, br s), 7.82 (1H,
d, J=8.4 Hz), 7.66-7.64 (1H, m), 7.49 (1H, br s), 7.33-7.30
(3H, m), 7.22 (1H, dd, J=8.4, 1.2 Hz), 7.17 (1H, t, J=8.0 Hz),
6.98 (1H, d, J=8.0 Hz), 6.88 (1M, t, J=2.0 Hz), 6.66 (1H, br
d, 1=8.0 Hz), 6.30 (1H, br m), 4.22 (1H, br m), 3.73 (2H, t,
J=5.2 Hz), 3.67-3.65 (2H, m), 3.58-3.56 (2H, m), 3.41 (3H,
s), 3.34-3.33 (2H, m), 2.95 (3H, d, J=5.2 Hz).

Example 25

Production of 2-[(3-{[3-({2-[2-(2-methoxyethoxy)
ethoxy]ethyl }amino)phenyl]ethynyl }-1H-indazol-6-
yD)thio]-N-methylbenzamide (Compound 25)

|[Formula 114]
O NHMe

2-1(3-Iodo-1H-indazol-6-yl)thio } -N-methylbenzamide
(100.0 mg, 0.24 mmol), 3-ethynyl-N-{2-[2-(2-methoxy-
ethoxy)ethoxy|ethyl }aniline (76.4 mg, 0.29 mg), PdCl,
(PPh,), (8.4 mg, 0.012 mmol), Cul (4.6 mg, 0.024 mmol),
N,N-dimethyliformamide (2 mL) and N,N-diisopropylethyl-
amine (0.13 mL, 0.72 mmol) were used as raw materials,

and treated 1n the same way as Example 1 to obtain the title

compound (47.3 mg, 36%) as a pale yellow solid.

'H NMR (400 MHz, CDCl1,) & 10.70 (1H, br s), 7.81 (1H,
d, J=8.4 Hz), 7.63-7.61 (1H, m), 7.59 (1H, br s), 7.29-7.26
(3H, m), 7.22-7.19 (1H, m), 7.16 (1H, t, J=8.0 Hz), 6.97 (1H.,
d, J=8.0 Hz), 6.87 (1H, t, J=2.0 Hz), 6.65 (1H, dd, =8.0, 2.0
Hz), 6.32 (1H, br m), 4.26 (1H, br m), 3.72 (2H, d, J=5.2
Hz), 3.67-3.66 (6H, m), 3.57-3.55 (2H, m), 3.38 (3H, s),
3.32-3.31 (2H, m), 2.96 (3H, d, J=4.8 Hz).
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Example 26

Production of 2-({3-[(4-{[2-(2-methoxyethoxy)
ethyl]amino } phenyl)ethynyl]-1H-indazol-6-y1}thio)-
N-methylbenzamide (Compound 26)

|Formula 115]

O NHMe

MeQO NH
\/\OI

2-{(3-Iodo-1H-indazol-6-yl)thio } -N-methylbenzamide

(120.0 mg, 0.29 mmol), 4-ethynyl-N-[2-(2-methoxyethoxy)
cthyl]aniline (77.0 mg, 0.35 mg), PdC1,(PPh,), (10.3 mg,
0.015 mmol), Cul (3.5 mg, 0.029 mmol), N,N-dimethylior-
mamide (2 mL) and N,N-diisopropylethylamine (0.15 mL,
0.88 mmol) were used as raw materials, and treated 1n the
same way as Example 1 to obtain the title compound (11.5
mg, 8%) as a pale yellow powder.

' NMR (400 MHz, CDCl,) 8 10.36 (1H, brs), 7.81 (11,
brd, J=8.4 Hz), 7.64-7.62 (1H, m), 7.52 (1H, br s), 7.44 (21,
br d, J=8.4 Hz), 7.30-7.28 (2H, m), 7.22-7.18 (2H, m), 6.59
(2H, br d, ]=8.4 Hz), 6.31 (1H, br m), 4.40 (1H, br m), 3.72
(2H, t, J=5.2 Hz), 3.67-3.65 (2H, m), 3.58-3.56 (2H, m).
3.41 (3H, s), 3.36-3.34 (2H, m), 2.95 (3H, d, ]=4.8 Hz).

Example 27

Production of 2-[(3-{[4-({2-[2-(2-methoxyethoxy)
ethoxy]ethyl }amino)phenyl]ethynyl } -1H-indazol-6-
yl)thio]-N-methylbenzamide (Compound 27)

|Formula 116]
O NHMe
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2-{(3-Iodo-1H-indazol-6-yl)thio } -N-methylbenzamide
(100.0 mg, 0.24 mmol), 4-ethynyl-N-{2-[2-(2-methoxy-
ethoxy)ethoxy|ethyl }aniline (77.0 mg, 0.29 mg), PdCl,
(PPh,), (8.4 mg, 0.012 mmol), Cul (4.6 mg, 0.024 mmol),
N,N-dimethylformamide (2 mL) and N,N-diisopropylethyl-
amine (0.13 mL, 0.72 mmol) were used as raw materials,
and treated 1n the same way as Example 1 to obtain the title

compound (41.6 mg, 31%) as a pale yellow solid.

Melting point: 66-67° C.

'H NMR (400 MHz, CDCl,) 8 10.12 (1H, br s), 7.81 (1H,
brd, J=8.4 Hz), 7.65-7.63 (1H, m), 7.48 (1H, br s), 7.44 (2H,
br d, J=8.8 Hz), 7.32-7.29 (2H, m), 7.24-7.22 (1H, m), 7.20
(1H, dd, J=8.4, 1.2 Hz), 6.60 (2H, br d, ]=8.8 Hz), 6.30 (1H,
br m), 4.44 (1H, br m), 3.72 (2H, t, J=5.2 Hz), 3.67-3.65
(6H, m), 3.58-3.56 (2H, m), 3.40 (3H, s), 3.35-3.31 (2H, m),
2.95 (3H, d, J=4.8 Hz).

Example 28

Production of 2-{[3-({4-[(2,5,8,11-tetraoxatride-
cane-13-yl)amino |phenyl}ethynyl)-1H-indazol-6-yl]
thio } -N-methylbenzamide (Compound 28)

|[Formula 117]
O NHMe

2-1(3-lodo-1H-indazol-6-y1)thio } -N-methylbenzamide
(100.0 mg, 0.24 mmol), N-(4-ethynylphenyl)-2,5,8,11-tet-
raoxatridecane-13-amine (100.0 mg, 0.33 mmol), PdCl,
(PPh,), (8.4 mg, 0.012 mmol), Cul (4.6 mg, 0.024 mmol),
N,N-dimethylformamide (2 mL) and N,N-diisopropylethyl-
amine (0.13 mL, 0.72 mmol) were used as raw materials,
and treated in the same way as Example 1 to obtain the title

1 (25.4 mg, 18%) as a brown solid.

compound

'H NMR (400 MHz, CDCI,) 8 11.36 (1H, br s), 7.80 (1H,
brd, J=8.4 Hz), 7.68 (1H, brs), 7.59-7.57 (1H, m), 7.42 (2H,
br d, J=8.6 Hz), 7.25-7.22 (2H, m), 7.18 (1H, dd, J=8.4, 1.2
Hz), 7.13-7.11 (1H, m), 6.57 (2H, br d, ]=8.6 Hz), 6.38 (1H,
br m), 4.48 (1H, br m), 3.70 (2H, t, J=5.2 Hz), 3.68-3.63
(10H, m), 3.55-3.53 (2H, m), 3.36 (3H, s), 3.31 (2H, m),

2.97 (3H, d, J-4.8 Hz).

5

10

15

20

25

30

35

40

45

50

55

34

Example 29

Production of 2-{[3-({4-[(2,5,8,11,14-pentaoxahexa-
decane-16-yl)amino |phenyl }ethynyl)-1H-indazol-6-
yl]|thio } -N-methylbenzamide (Compound 29)

|Formula 118]
O NHMe

OMe

O\/\O /// NH

2-{(3-Iodo-1H-indazol-6-yl)thio } -N-methylbenzamide
(100.0 mg, 0.24 mmol), N-(4-ethynylphenyl)-2,5,8,11,14-
pentaoxahexadecane-16-amine (100.0 mg, 0.28 mmol),
PdCl,(PPh,), (8.4 mg, 0.012 mmol), Cul (4.6 mg, 0.024

mmol), N,N-dimethylformamide (2 mL) and N,N-diisopro-
pylethylamine (0.13 mlL, 0.72 mmol) were used as raw
materials, and treated in the same way as Example 1 to

obtain the title compound (13.8 mg, 9%) as a brown solid.
"H NMR (400 MHz, CDCl,) 8 11.77 (1H, brs), 7.78 (1H,

brd, J=8.4 Hz), 7.72 (1H, brs), 7.57-7.54 (1H, m), 7.41 (21,
br d, J=8.6 Hz), 7.23-7.17 (2H, m), 7.16 (1H, dd, J=8.4, 1.6
Hz), 7.09-7.07 (1H, m), 6.56 (2H, br d, J=8.6 Hz), 6.46 (1H,
q, J=4.8 Hz), 4.49 (1H, br m), 3.69 (2H, t, J 5.2 Hz),
3.66-3.60 (14H, m), 3.53-3.51 (2H, m), 3.35 (3H, s), 3.30-
3.28 (2H, m), 2.96 (3H, d, J=4.8 Hz).

Example 30

Production of 2-[(3-{[5-(3-{2-[2-(2-methoxyethoxy)
ethoxy]ethyl }ureido)pyridine-3-yl]ethynyl }-1H-
indazol-6-yl)thio]-N-methylbenzamide (Compound
30)

|Formula 119]
O NHMe
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2-{(3-Iodo-1H-indazol-6-yl)thio } -N-methylbenzamide
(100.0 mg, 0.24 mmol), 1-(5-ethynylpyridine-3-y1)-3-{2-[2-
(2-methoxyethoxy)ethoxylethyl}urea (89.1 mg, 0.29
mmol), PACI1,(PPh;), (8.4 mg, 0.012 mmol), Cul (4.6 mg,
0.024 mmol), N,N-dimethylformamide (2 mL) and N,N-
duisopropylethylamine (0.13 mL, 0.72 mmol) were used as

raw materials, and treated in the same way as Example 1 to

obtain the title compound (40.1 mg, 28%) as a white powder.

'H NMR (400 MHz, DMSO-d,) § 13.63 (1H, br s), 8.94
(1H, br s), 8.51 (1H, d, J=2.4 Hz), 8.39 (1M, d, J=2.4 Hz),
8.35 (1H, br q, J=4.4 Hz), 8.21 (1H, br d, J=2.4 Hz), 7.86
(1H, d, J=8.4 Hz), 7.63 (1H, s), 7.49 (1H, dd, 1=7.4, 1.6 Hz),
7.35-7.28 (2H, m), 7.21 (1H, br d, J=8.4 Hz), 7.07 (1M, br
d, J=7.4 Hz), 6.44 (1H, br t, J=5.2 Hz), 3.54-3.42 (10H, m),
3.30-3.28 (2H, m), 3.24 (3H, s), 2.76 (3H, d, J=4.4 Hz).

Example 31

Production of 2-{[3-({5-[3-(2,5,8,11,14-pentaoxa-
hexadecane-16-yl)ureido]pyridine-3-yl tethynyl)-1H-
indazol-6-yl|thio } -N-methylbenzamide (Compound
31)

|[Formula 120]
O NHMe

2-1(3-lodo-1H-indazol-6-yl)thio } -N-methylbenzamide
(100.0 mg, 0.24 mmol), 1-(5-ethynylpynidine-3-yl)-3-(2,3,
8,11,14-pentaoxahexadecane-16-ylyurea (114.7 mg, 0.29
mmol), PACI1,(PPh;), (8.4 mg, 0.012 mmol), Cul (4.6 mg,
0.024 mmol), N,N-dimethyliformamide (2 mL) and N,N-
as

duisopropylethylamine (0.13 mL, 0.72 mmol) were used

raw materials, and treated in the same way as Example 1 to

obtain the title compound (83.8 mg, 51%) as a brown solid.

'H NMR (400 MHz, CD,OD) & 8.54 (1H, brs), 8.36 (1H,
brs), 8.19 (1H, t, J=2.0 Hz), 7.90 (1H, d, ]=8.4 Hz), 7.59
(1H, s), 7.49-7.47 (1H, m), 7.37-7.30 (2H, m), 7.27-7.24
(1H, m), 7.21 (1H, dd, J=8.4, 1.6 Hz), 3.65-3.58 (16H, m),
3.51-3.49 (2H, m), 3.41 (2H, br t, J=5.2 Hz), 3.31 (3H, s),
2.85 (3H, s).
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Example 32

Production of 2-[(3-{[6-(3-{2-[2-(2-methoxyethoxy)
ethoxy] ethyl}ureido)pyridine-3-yl]ethynyl }-1H-
indazol-6-yl)thio]-N-methylbenzamide (Compound
32)

|Formula 121]
O NHMe

2-{(3-Iodo-1H-indazol-6-yl)thio } -N-methylbenzamide
(100.0 mg, 0.24 mmol), 1-(5-ethynylpyridine-2-y1)-3-{2-[2-
(2-methoxyethoxy)ethoxylethyllurea (82.4 mg, 0.27
mmol), PdC1,(PPh,), (8.4 mg, 0.012 mmol), Cul (4.6 mg,
0.024 mmol), N,N-dimethylformamide (2 mL) and N,N-
dusopropylethylamine (0.13 mL, 0.72 mmol) were used as
raw materials, and treated 1n the same way as Example 1 to

obtain the title compound (52.9 mg, 37%) as a white powder.

"HNMR (400 MHz, CDCL,) 6 11.24 (1H, br s), 8.85 (1H,
br s), 8.40 (1H, d, J=2.0 Hz), 8.16 (1H, br s), 7.75 (1H, d,
J=8.4 Hz), 7.73 (1H, dd, J=8.4, 2.0 Hz), 7.63-7.61 (1H, m),
7.57 (1H, br s), 7.31-7.29 (2H, m), 7.24-7.22 (1H, m), 7.19
(1H, dd, J=8.4, 1.4 Hz), 6.99 (1H, br d, J=8.4 Hz), 6.52-6.51
(1H, br m), 3.70-3.66 (8H, m), 3.58-3.55 (4H, m), 3.37 (3H,
s), 2.98 (3H, d, J=4.8 Hz).

Example 33

Production of 2-{[3-({6-[3-(2,5,8,11-tetraoxatride-
cane-13-ylureido |pyridine-3-yl}ethynyl)-1H-inda-
701-6-y1]thio }-N-methylbenzamide (Compound 33)

|Formula 122]
O NHMe
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2-{(3-Iodo-1H-indazol-6-yl)thio } -N-methylbenzamide
(100.0 mg, 0.24 mmol), 1-(5-ethynylpynidine-2-yl)-3-(2,3,
8,11-tetraoxatridecane-13-yljurea (94.2 mg, 0.27 mmol),
PdCL,(PPhy), (8.4 mg, 0.012 mmol), Cul (4.6 mg, 0.024
mmol), N,N-dimethylformamide (2 mL) and N,N-diisopro-

pylethylamine (0.13 mlL, 0.72 mmol) were used as raw

materials, and treated in the same way as Example 1 to

obtain the title compound (23.3 mg, 15%) as a pale yellow
solid.

'H NMR (400 MHz, CD,0D) 8 8.44 (1H, br d, J=2.4 Hz),
7.84 (1H, dd, J=8.8, 2.4 Hz), 7.76 (1H, br d, J=8.4 Hz), 7.57
(1H, br s), 7.48-7.46 (1H, m), 7.34-7.31 (2H, m), 7.25-7.22
(1H, m), 7.18 (1H, dd, J=8.4, 1.6 Hz), 7.17 (1H, d, ]=8.8
Hz), 3.65-3.57 (12H, m), 3.50-3.47 (4H, m), 3.29 (3H, m),
2.85 (3H, s).

Example 34

Production of 2-{[3-({6-[3-(2,5,8,11,14-pentaoxa-
hexadecane-16-yl)ureido]pyridine-3-yl tethynyl)-1H-
indazol-6-yl|thio } -N-methylbenzamide (Compound
34)

|[Formula 123]
O NHMe

2-1(3-lodo-1H-indazol-6-yl)thio } -N-methylbenzamide
(100.0 mg, 0.24 mmol), 1-(5-ethynylpyndine-2-yl)-3-(2,3,
8,11,14-pentaoxahexadecane-16-ylyurea (106.0 mg, 0.27
mmol), PACI1,(PPh;), (8.4 mg, 0.012 mmol), Cul (4.6 mg,
0.024 mmol), N,N-dimethyliformamide (2 mL) and N,N-
as

duisopropylethylamine (0.13 mL, 0.72 mmol) were used

raw materials, and treated in the same way as Example 1 to

obtain the title compound (16.9 mg, 10%) as a pale yellow
solid.

5), 8.75 (1H, s), 8.38 (1H, d, J=2.0 Hz), 7.74 (1H, d, J=8.0
Hz), 7.71 (1H, dd, J=8.8, 2.0 Hz), 7.65 (1H, br s), 7.59-7.57
(1H, m), 7.26-7.23 (2H, m), 7.18-7.16 (2H, m), 7.03 (1H, d.,
J=8.8 Hz), 6.54 (1H, br q, J=4.8 Hz), 3.64-3.56 (18H, m),
3.52-3.50 (2H, m), 3.33 (3H, m), 2.98 (3H, d, ]=4.8 Hz).
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Example 35

Production of 2-[(3-{[5-(3-{2-[2-(2-methoxyethoxy)
ethoxy]ethyl }ureido)pyridine-2-yl]ethynyl }-1H-
indazol-6-yl)thio]-N-methylbenzamide (Compound
35)

[Formula 124]
O NHMe

2-{(3-Iodo-1H-indazol-6-yl)thio } -N-methylbenzamide
(100.0 mg, 0.24 mmol), 1-(6-ethynylpyridine-3-y1)-3-{2-[2-
(2-methoxyethoxy)ethoxylethyl}urea (82.4 mg, 0.27
mmol), PACI,(PPh,), (8.4 mg, 0.012 mmol), Cul (4.6 mg,
0.024 mmol), N,N-dimethylformamide (2 mL) and N,N-
dusopropylethylamine (0.13 mL, 0.72 mmol) were used as
raw materials, and treated 1n the same way as Example 1 to

obtain the title compound (18.3 mg, 13%) as a pale yellow

solid.

'HNMR (400 MHz, CDCl,) 6 12.47 (1H, br s), 8.39 (1H,
br s), 8.33 (1H, br s), 8.04 (1H, br dd, J=8.4, 2.0 Hz), 7.70
(1H, br d, JI=8.4 Hz), 7.63 (1H, brs), 7.51-7.49 (1H, m), 7.38
(1H, br d, J=8.4 Hz), 7.13-7.08 (3H, br m), 7.03-7.01 (1H,
m), 6.97-6.96 (1H, br m), 6.21-6.20 (1H, br m), 3.65-3.58
(10H, m), 3.44-3.43 (2H, m), 3.36 (3H, s), 2.92 (3H, br d,
I=4.8 Hz).

Example 36

Production of 2-{[3-({5-[3-(2,5,8,11-tetraoxatride-
cane-13-ylureido|pyridine-2-yl }ethynyl)-1H-inda-
701-6-y1]thio }-N-methylbenzamide (Compound 36)

[Formula 125]
O NHMe

///OME
O

O
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2-{(3-Iodo-1H-indazol-6-yl)thio } -N-methylbenzamide
(100.0 mg, 0.24 mmol), 1-(6-ethynylpyridine-3-yl)-3-(2,3,
8,11-tetraoxatridecane-13-ylyurea (94.2 mg, 0.27 mmol),
PdCl,(PPhy), (8.4 mg, 0.012 mmol), Cul (4.6 mg, 0.024
mmol), N,N-dimethylformamide (2 mL) and N,N-diisopro-
pylethylamine (0.13 mlL, 0.72 mmol) were used as raw
materials, and treated in the same way as Example 1 to
obtain the title compound (27.9 mg, 18%) as a pale yellow

solid.

'H NMR (400 MHz, CD,0D) & 8.57 (1H, brd, J=2.4 Hz),
3.00 (1H, dd, 1=8.8, 2.4 Hz), 7.82 (1H, br d, J=8.4 Hz), 7.60
(1H, d, J=8.8 Hz), 7.59 (1H, br s), 7.48-7.46 (1H, m),
7.35-7.29 (2H, m), 7.24-7.22 (1H, m), 7.19 (1H, dd, J=8.4,
1.2 Hz), 3.64-3.57 (12H, m), 3.53-3.51 (2H, m), 3.40 (2H,
t, J=5.2 Hz), 3.32 (3H, s), 2.92 (3H, s).

Example 37

Production of 2-{[3-({5-[3-(2,5,8,11,14-pentaoxa-
hexadecane-16-yl)ureido]pyridine-2-yl tethynyl)-1H-
indazol-6-yl]thio } -N-methylbenzamide (Compound
37)

|[Formula 126]
O NHMe

2-{(3-Iodo-1H-indazol-6-yl)thio } -N-methylbenzamide
(100.0 mg, 0.24 mmol), 1-(6-ethynylpynidine-3-yl)-3-(2,3,
8,11,14-pentaoxahexadecane-16-ylyurea (106.0 mg, 0.27
mmol), PACI1,(PPh;), (8.4 mg, 0.012 mmol), Cul (4.6 mg,
0.024 mmol), N,N-dimethyliformamide (2 mL) and N,N-
duisopropylethylamine (0.13 mL, 0.72 mmol) were used as
raw materials, and treated in the same way as Example 1 to

obtain the title compound (33.5 mg, 20%) as a pale yellow
solid.

Melting point: 77-78° C.

"H NMR (400 MHz, CDCl,) & 12.00 (1H, br s), 8.50 (1H,
d, JI=2.4 Hz), 8.32 (1H, s), 8.12 (1H, dd, J=8.4, 2.4 Hz), 7.80
(1H, d, JI=8.4 Hz), 7.67 (1H, br s), 7.58-7.55 (1H, m), 7.45
(1H, d, J=8.4 Hz), 7.22-7.19 (2H, m), 7.16 (1H, dd, J=8.4,
1.6 Hz), 7.11-7.10 (1H, m), 6.69 (1H, br q, J=4.8 Hz), 6.24
(1H, br m), 3.72-3.70 (4H, m), 3.68-3.64 (6H, m), 3.62-3.38
(6H, m), 3.47-3.45 (4H, m), 3.27 (3H, s), 2.96 (3H, d, J=4 .8
Hz).
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Example 38

Production of N-{5-[(6-{[2-(methylcarbamoy])phe-
nyl]thio }-1H-indazol-3-yl)ethynyl]|pyridine-2-y1}-2,
3,8,11-tetraoxatridecane-13-amide (Compound 38)

|Formula 127]
O NHMe

2-1(3-Iodo-1H-indazol-6-yl)thio } -N-methylbenzamide
(120.5 mg, 0.29 mmol), N-(5-ethynylpyridine-2-y1)-2,5,8,
11-tetraoxatridecane-13-amide (162.3 mg, 0.50 mmol),
PdCl1,(PPh;), (6.5 mg, 0.0093 mmol), Cul (3.5 mg, 0.018
mmol), N,N-dimethylformamide (0.8 mL) and N,N-diiso-
propylamine (0.15 mL, 0.86 mmol) were used as raw
materials, and treated in the same way as Example 1 to
obtain the title compound (127.0 g, 71%) as a yellow

powder.
"H NMR (400 MHz, DMSO-d,) § 13.59 (1H, brs), 10.15

(1H, s), 8.63 (1H, dd, J=2.4, 0.8 Hz), 8.36 (1H, q, J=4.8 Hz).
3.18 (1H, dd, 1=8.4, 0.8 Hz), 8.10 (1H, dd, J=8.4, 2.4 Hz).
7.87 (1H, dd, J=8.4, 0.8 Hz), 7.61 (1H, br s), 7.50-7.48 (1H,
m), 7.33 (1H, td, J=7.6, 2.0 Hz), 7.30 (1H, td, =7.6, 2.0 Hz),
7.20 (1H, dd, J=8.4, 1.2 Hz), 7.06 (1H, dd, J=7.6, 2.0 Hz),
4.19 (2H, s), 3.70-3.68 (2H, m), 3.62-3.59 (2H, m), 3.58-
3.54 (4H, m), 3.53-3.51 (2H, m), 3.43-3.41 (2H, m), 3.23
(3H, s), 2.76 (3H, d, ]=4.8 Hz).

Example 39

Production of N-{5-[(6-{[2-(methylcarbamoyl)phe-
nyl]thio }-1H-indazol-3-y1)ethynyl]pyridine-2-y1}-2,
3,8,11,14-pentaoxahexadecane-16-amide (Com-
pound 39)

[Formula 128]
O NHMe
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2-{(3-Iodo-1H-indazol-6-yl)thio } -N-methylbenzamide
(119.7 mg, 0.29 mmol), N-(5-ethynylpyridine-2-y1)-2,5,8,
11,14-pentaoxahexadecane-16-amide (140.2 mg, 0.38

mmol), PAC1,(PPh,), (5.6 mg, 0.0080 mmol), Cul (3.0 mg,
0.016 mmol), N,N-dimethylformamide (0.8 mL) and N,N-

duisopropylethylamine (0.15 mL, 0.86 mmol) were used as
raw materials, and treated 1n the same way as Example 1 to
obtain the title compound (95 mg, 50%) as a white powder.

'H NMR (400 MHz, DMSO-d,.) & 13.59 (1H, br s), 10.15
(1H, s), 8.64 (1H, dd, J=2.4, 0.8 Hz), 8.36 (1H, q, J=4.8 Hz).
8.18 (1H, dd, 1=8.4, 0.8 Hz), 8.10 (1H, dd, J=8.4, 2.4 Hz).
7.88 (1H, brd, J=8.4 Hz), 7.62 (1H, brs), 7.51-7.48 (1H, m),
733 (1H, td, J=7.6, 1.6 Hz), 7.30 (1H, td, J=7.6, 1.6 Hz),
7.20 (1H, dd, J=8.4, 1.6 Hz), 7.06 (1H, dd, J=7.6, 1.6 Hz),
4.19 (2H, s), 3.71-3.68 (2H, m), 3.62-3.60 (2H, m), 3.59-
3.56 (4H, m), 3.54-3.47 (6H, m), 3.43-3.41 (2H, m), 3.23
(3H, s), 2.76 (3H, d, ]=4.8 Hz).

Example 40

Production of N-{5-[(6-{[2-(methylcarbamoyl)phe-
nyl]thio } -1H-indazol-3-yl)ethynyl]|pyridine-2-y1}-2,
5,8,11,14,17-hexaoxanonadecane-19-amide (Com-

pound 40)
|Formula 129]
O NHMe
3 S
N/
\

OI O\/\O

S rvﬁaoH —

O\/\ N\
O/V/NH

O

/I
]

N

2-1(3-Iodo-1H-indazol-6-yl)thio } -N-methylbenzamide

(108.6 mg, 0.27 mmol), N-(5-ethynylpyridine-2-y1)-2,5.8,
11,14,17-hexaoxanonadecane-19-amide (130.2 mg, 0.32
mmol), PdC1,(PPh,), (5.4 mg, 0.0077 mmol), Cul (2.7 mg,
0.014 mmol), N,N-dimethylformamide (0.8 mL) and N,N-
duisopropylethylamine (0.15 mL, 0.86 mmol) were used as
raw materials, and treated in the same way as Example 1 to
obtain the title compound (36.0 mg, 20%) as a pale brown
powder.

'H NMR (400 MHz, DMSO-d,) & 13.59 (1H, br s), 10.16
(1H, s), 8.64 (1H, dd, J=2.4, 0.8 Hz), 8.37 (1H, q, J=4.8 Hz),
3.18 (1H, dd, J=8.8, 0.8 Hz), 8.10 (1H, dd, J=8.8, 2.4 Hz).
7.88 (1H, br d, J=8.4 Hz), 7.61 (1H, brs), 7.50-7.48 (1H, m),
733 (1H, td, J=7.6, 1.6 Hz), 7.29 (1H, td, J=7.6, 1.6 Hz),
7.20 (1H, dd, J=8.4, 1.6 Hz), 7.07-7.05 (1H, m), 4.19 (2H,
5), 3.70-3.68 (2H, m), 3.62-3.60 (2H, m), 3.58-3.55 (4H, m).
3.53-3.48 (10H, m), 3.42-3.40 (2H, m), 3.22 (3H, s), 2.76
(3H, d, J=4.8 Hz).
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Example 41

Production of N-{6-[(6-{[2-(methylcarbamoyl)phe-
nyl]thio }-1H-indazol-3-yl)ethynyl|pyridine-2-y1}-2,
5,8,11-tetraoxatridecane-13-amide (Compound 41)

|Formula 130]
O NHMe

2-{(3-Iodo-1H-indazol-6-yl)thio } -N-methylbenzamide
(122.4 mg, 0.30 mmol), N-(6-ethynylpyridine-3-y1)-2,5,8,
11-tetraoxatridecane-13-amide (80 mg, 0.25 mmol), PdCl,
(PPh,), (6.7 mg, 0.0095 mmol), Cul (3.5 mg, 0.018 mmol),
N,N-dimethylformamide (0.8 mL) and N,N-diisopropyleth-
ylamine (0.15 mL, 0.86 mmol) were used as raw materials,
and treated in the same way as Example 1 to obtain the title
compound (70.4 mg, 39%) as a pale brown powder.

"H NMR (400 MHz, DMSO-d,) 8 13.63 (1H, br s), 10.08
(1H, s), 8.80 (1H, br d, J=2.4 Hz), 8.36 (1H, q, J=4.8 Hz),
8.20 (1H, dd, J=8.8, 2.4 Hz), 7.83 (1H, dd, J1=8.4, 2.4 Hz),
7.73 (1H, d, J=8.8 Hz), 7.62 (1H, br s), 7.50-7.48 (1H, m),
7.33 (1H, td, J=7.6, 2.0 Hz), 7.30 (1H, td, J=7.6, 2.0 Hz),
7.21 (1H, dd, J=8.4, 1.2 Hz), 7.09-7.07 (1H, m), 4.16 (2H,
s), 3.71-3.68 (2H, m), 3.65-3.62 (2H, m), 3.58-3.50 (6H, m),
3.43-3.41 (2H, m), 3.23 (3H, s), 2.76 (3H, d, J=4.8 Hz).

Example 42

Production of 2-[(3-{[4-(3-{2-[2-(2-hydroxyethoxy)
ethoxy]ethyl }ureido)phenyl]ethynyl } -1H-indazol-6-
yl)thio]-N-methylbenzamide (Compound 42)

[Formula 131]
O NHMe

o
SR
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2-{(3-Iodo-1H-indazol-6-yl)thio } -N-methylbenzamide
(119.5 mg, 0.29 mmol), 1-(4-ethynyphenyl)-3-{2-[2-(2-hy-
droxyethoxy)ethoxylethyllurea (93.9 mg, 0.32 mmol),
PdCl1,(PPhy), (10.5 mg, 0.015 mmol), Cul (5.5 mg, 0.029
mmol), acetonitrile (1 mL) and triethylamine (1 mL) were
used as raw materials, and treated in the same way as
Example 1 to obtain the title compound (36.6 mg, 22%) as

a pale yellow solid.

'H NMR (400 MHz, CD,0D) 8 7.75 (1H, br d, J=8.4 Hz),
7.57 (1H, br s), 7.50-7.43 (5H, m), 7.33 (1H, td, I=7.6, 1.6
Hz), 7.29 (1H, td, J=7.6, 1.6 Hz), 7.22 (1H, br d, J=7.6 Hz),
7.16 (1H, dd, J=8.4, 1.2 Hz), 3.70-3.64 (6H, m), 3.60-3.56
(4H, m), 3.39 (2H, t, J=5.2 Hz), 2.85 (3H, s).

Example 43

Production of 2-[(3-{[4-(3-{2-[2-(2-aminoethoxy)
ethoxy|ethyl }ureido)phenyl]ethynyl } -1H-indazol-6-
yl)thio]-N-methylbenzamide (Compound 43)

|Formula 132]

O NHMe

JHE /
[

7]/NH

O

2-1(3-lodo-1H-indazol-6-y1)thio } -N-methylbenzamide

(100.0 mg, 0.24 mmol), 1-{2-[2-(2-aminoethoxy)ethoxy]
ethyl}-3-(4-ethynylphenyl)urea (84.5 mg, 0.29 mmol),
PdCl,(PPh,), (8.6 mg, 0.012 mmol), Cul (4.6 mg, 0.024
mmol), acetonitrile (1 mL) and triethylamine (1 mL) were
used as raw materials, and treated in the same way as
Example 1 to obtain the title compound (50.4 mg, 37%) as
a pale yellow solid.

"HNMR (400 MHz, CD,0D) 3 7.74 (1H, brd, J=8.4 Hz),
7.57 (1H, br s), 7.49-7.41 (5H, m), 7.32 (1H, td, J=7.6, 1.6
Hz), 7.29 (1H, td, J=7.6, 1.6 Hz), 7.21 (1H, br d, J=7.6 Hz),
7.16 (1H, dd, J=8.4, 1.2 Hz), 3.64-3.56 (6H, m), 3.51 (2H,
t, J=5.2 Hz), 3.39 (2H, t, J=5.2 Hz), 2.85 (3H, s), 2.78 (2H,
br t, J=3.2 Hz).
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Example 44

Production of 2-{[3-({4-[3-(2-{2-[2-(dimethy]-
amino )ethoxy Jethoxy }ethyl)ureido]phenyl }ethynyl)-
1H-indazol-6-yl1]thio } -N-methylbenzamide (Com-

pound 44)

|Formula 133]

O NHMe
N S
N/
N~ Me
Oz
O™ \_-N

2-{(3-Iodo-1H-indazol-6-yl)thio } -N-methylbenzamide
(119.4 mg, 0.29 mmol), 1-(2-{2-[2-(dimethylamino)ethoxy]
ethoxy }ethyl)-3-(4-ethynylphenyl)urea (111.9 mg, 0.35
mmol), PACL,(PPh,), (10.5 mg, 0.015 mmol), Cul (3.5 mg,
0.029 mmol), N,N-dimethylformamide (1.2 mL) and N,N-

duisopropylethylamine (0.15 mL, 0.86 mmol) were used as
raw materials, and treated in the same way as Example 1 to

obtain the title compound (36.4 mg, 21%) as a pale yellow
solid.

'H NMR (400 MHz, CD,0D) 8 7.75 (1H, br d, 1=8.4 Hz),
7.57 (1H, br s), 7.50-7.42 (5H, m), 7.32 (1H, td, J=7.6, 1.6
Hz), 7.29 (1H, td, J=7.6, 1.6 Hz), 7.22 (1H, br d, J=7.6 Hz),
7.17 (1H, dd, J=8.4, 1.2 Hz), 3.62-3.55 (8H, m), 3.38 (2H,
t, 1=5.6 Hz), 2.85 (3H, s), 2.53 (2, t, J=5.6 Hz), 2.25 (611,

S ).

Example 45

Production of 2-[(3-{[4-(3-{2-[2-(2-acet-
amideethoxy)ethoxy Jethyl }ureido)phenyl]ethynyl } -
1 H-indazol-6-yl)thio]-N-methylbenzamide (Com-
pound 45)

|Formula 134]
O NHMe
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2-{(3-Iodo-1H-indazol-6-yl)thio } -N-methylbenzamide
(90 mg, 0.22 mmol), N-[2-(2-{2-[3-(4-ethynylphenyl)
ureidoJethoxy }ethoxy)ethyl]acetamide (74 mg, 0.22 mmol),
PdCL,(PPhy), (7.7 mg, 0.011 mmol), Cul (4.2 mg, 0.022
mmol), acetonitrile (1 mL) and triethylamine (1 mL) were
used as raw materials, and treated in the same way as
Example 1 to obtain the title compound (31.8 mg, 24%) as

a pale vellow solid.

'"H NMR (400 MHz, CD,OD) 8 7.76 (1H, d, J=8.4 Hz),
7.57 (1H, s), 7.50-7.43 (SH, m), 7.33 (1H, td, J=7.6, 1.6 Hz),
7.30 (1H, td, J=7.6, 1.6 Hz), 7.23 (1H, br d, J=7.6 Hz), 7.18
(1H, dd, J=8.4, 1.2 Hz), 3.63-3.53 (10H, m), 3.41-3.40 (2H,
m), 2.85 (3H, s), 1.94 (3H, s).

Example 46

Production of N-methyl-2-[(3-{[4-(3-{2-[2-(2-mor-
pholinoethoxy)ethoxy]ethyl }ureido)phenyl]ethy-
nyl}-1H-indazol-6-yl)thio]benzamide (Compound
46)

|[Formula 135]

Sl
~ /

2-{(3-Iodo-1H-indazol-6-yl)thio } -N-methylbenzamide
(108.4 mg, 0.27 mmol), 1-(4-ethynylphenyl)-3-{2-[2-(2-
morpholinoethoxy)ethoxylethyl}urea (1052 mg, 0.29
mmol), PACI1,(PPh;), (9.3 mg, 0.013 mmol), Cul (5.1 mg,
0.027 mmol), dimethylformamide (1.5 mL) and N,N-di1so-
propylethylamine (0.14 mL, 0.80 mmol) were used as raw
materials, and treated in the same way as Example 1 to
obtain the title compound (48.1 mg, 28%) as a pale yellow
solid.

"HNMR (400 MHz, CD,OD) 8 7.75 (1H, brd, J=8.4 Hz),
7.57 (1H, br s), 7.50-7.42 (5H, m), 7.32 (1H, td, J=7.6, 1.6
Hz), 7.29 (1H, td, J=7.6, 1.6 Hz), 7.21 (1H, br d, J=7.6 Hz),
7.17 (1H, dd, J1=8.4, 1.2 Hz), 3.66-3.59 (10H, m), 3.56 (2H,
t, J=5.2 Hz), 3.38 (2H, t, ]=5.2 Hz), 2.85 (3H, s), 2.55 (2H,
t, J=5.2 Hz), 2.49-2.47 (4H, m).

FORMULATION EXAMPLES

A medicine containing the compound of the present
invention as an active ingredient can be produced, for
example, by the following formulations.

1. Capsule
(1) Compound 1 40 mg

(2) Lactose 70 mg
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(3) Microcrystalline cellulose 9 mg
(4) Magnesium stearate 1 mg

1 capsule 120 mg

The total amount of (1), (2) and (3) and Y2 of (4) were
mixed and then granulated, to which the remaining (4) was
added, and the whole compounds were encapsulated 1n a
gelatin capsule.

2. Tablet
(1) Compound 1 40 mg
(2) Lactose 58 mg
(3) Corn starch 18 mg
(4) Microcrystalline cellulose 3.5 mg

(5) Magnesium stearate 0.5 mg
1 tablet 120 mg

The total amount of (1), (2) and (3), 25 of (4) and 2 of (5)
were mixed and then granulated. The remaining (4) and (5)
were added to this granule, which was pressure-molded 1nto
a tablet.

3. Eye drop

(1) Compound 1 0.1 g

(2) Sodium dihydrogenphosphate dihydrate 0.35 mg

(3) Sodium chloride 0.5 mg

(4) Benzalkonium chloride 0.005 g

(5) Sodium hydroxide g.s. (pH 7)

(6) Sterile purified water total volume 100 mL

The total amount of (1), (2), (3), (4), (5) and 90 mL of (6)
were mixed under aseptic conditions and then approprate
volume of (6) was added to prepare an eye drop.

<Test Example 1> Evaluation of Compounds by
VEGF Receptor 2 Kinase Inhibition Assay

Compounds 1 to 41 produced in Examples were used as
test substances.

Measurement of the kinase inhibitory activity of each
compound produced 1n Examples was conducted using the
Ofl-chip Mobility Shift Assay. For this test, a human recom-
binant VEGF receptor 2 was prepared imn a baculovirus
expression system. A recombinant protein was expressed as
a GST fusion protein by using 790-1356 amino acids of a
cytosolic domain in the VEGF receptor 2 (NP 002244.1) and
binding a glutathione-S-transferase (GST) to N-terminal
thereof. The expressed GST-VEGF receptor 2 tusion protein
was puriflied using glutathione-sepharose chromatography.
In addition, the test substance was dissolved 1n dimethyl-
sulfoxide to prepare a solution at a concentration about 100
times higher than the test concentration. Furthermore, the
solution was diluted with an assay bufler (20 mM HEPES,
0.01% Triton X-100 and 2 mM DT'T, pH7.5) by 25 times to
prepare a 4-time concentrated test substance solution. In the
kinase 1nhibition assay, CSKtide was used as a substrate. In
the kinase reaction, 10 mL of 2-time concentrated VEGF
receptor 2 kinase solution, 5 mL of 4-time concentrated test
substance solution prepared with the assay bufler, and 5 mL
of 4-time concentrated substrate/ATP/metal solution were
mixed i wells of a polypropylene 384-well plate, and
reacted at room temperature for 1 hour (substrate concen-
tration: CSKftide 1000 nM, ATP concentration: 75 uM,
Magnesium: 5 mM). One hour after, 60 mL of Termination
Bufler (QuickScout Screening Assist MSA) was added so as
to terminate the reaction. After that, the substrate peptide
and the phosphorylated peptide 1n the reaction solution were
separated by LabChip3000 system (Caliper Life Science),
and the both peptides were quantified. An efliciency of the
kinase reaction was evaluated by a ratio of products (P/(P+
S)) calculated from a substrate peptide peak height (S) and
a phosphorylated peptide peak height (P). The average
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signal of the control wells containing all the reaction com-
ponents was designated as 0% inhibition, and the average
signal of the background wells (no enzyme added) was
designated as 100% inhibition, and an inhibition rate was
calculated from the average signal of the test wells of each
test substance. An 1050 value was determined by approxi-
mating 1t to a logistic curve of 4 parameters, from the test
substance concentration and the inhibition rate by a non-
linear least-squares method.

The VEGF receptor 2 inhibitory activities of the com-
pounds 1 to 41 produced 1n Examples are shown 1in Table 1
and Table 2. The compounds produced 1n Examples strongly
inhibited the kinase activity of the VEGF receptor 2.

Furthermore, as a reference example, the VEGF receptor

2 kinase inhibition assay was conducted 1n the same way as
described above by using the following compounds A and B.
The results are shown 1n Table 2.

Compound A: 6-[2-(methylcarbamoyl)phenylsulia-
nyl]-3-E-[2-(pyridine-2-yl)ethenyl Jindazole (generic
name: Axitinib)

Compound B: 6-[2-(methylcarbamoyl)phenylsulia-
nyl]-3-[2-(pyridine-2-yl)ethynylJindazole

For the compound A, Axitimib produced by Tocris Bio-
science (Catalog number: 4350) was purchased and used.

The compound B was synthesized according to a method
described in Example 20 of WO 2006/048°743.

TABLE 1

Kinase Inhibitory

Compounds Activity (nM)
Compound 1 4.0
Compound 2 4.7
Compound 3 5.9
Compound 4 0.7
Compound 3 7.7
Compound 6 4.5
Compound 7 34
Compound & 3.1
Compound 9 3.9
Compound 10 3.9
Compound 11 8.8
Compound 12 7.2
Compound 13 8.9
Compound 14 7.6
Compound 15 5.8
Compound 16 5.2
Compound 17 0.4
Compound 1% 8.0
Compound 19 4.6
Compound 20 4.2
Compound 21 4.9
Compound 22 4.8
Compound 23 13
Compound 24 9.9
Compound 25 10
TABLE 2
Kinase Inhibitory

Compounds Activity (nM)
Compound 26 3.7
Compound 27 4.0
Compound 2% 3.7
Compound 29 4.2
Compound 30 8.9
Compound 31 15
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TABLE 2-continued

Kinase Inhibitory

Compounds Activity (nM)
Compound 32 5.5
Compound 33 9.2
Compound 34 11
Compound 35 4.2
Compound 36 5.7
Compound 37 5.9
Compound 3% 7.9
Compound 39 9.7
Compound 40 12
Compound 41 4.3
Compound 42 2.9
Compound 43 2.8
Compound 44 3.5
Compound 45 5.1
Compound 46 0.1
Compound A 0.91
Compound B 5.5

<Test Example 2> the Growth Inhibition Effect of
the Compound on the Growth of Human Retinal
Microvascular Endothelial (hRMVE) Cells
(hRMVEC) by VEGF Stimulation

Culture and passage of human retinal microvascular
endothelial cells (Cell Systems Corporation, Human Retinal
Microvascular Endothelial Cells, catalog number: ACBRI
181) were carried out according to the attached protocol. An
adhesion factor solution (Cell Systems Corporation, Attach-
ment Factor) was added to a 96-well plate (Iwaki Glass Co.,
Ltd.), fitted well, and then removed, so that the wells were
coated. Subsequently, cells (hRMVEC) which were sus-
pended m CS-C medium (Cell Systems Corporation, CS-C
medium kit, catalog number: CS-470-500R) contaiming
serum, growth factors and Culture Boost were seeded at a
density of 2x10° cells/100 uL/well, and cultured at 37° C.
under 3% CO, for 1 day. After that, the medium was
removed from the hRMVEC, washed with PBS twice, and
then cultured in CS-C medium (Cell Systems Corporation,
CS-C medium kiat, catalog number: CS-473-500R) contain-
ing 1% FBS and a growth factor for 6 hours. Furthermore,
the medium was removed from the hRMVEC again and
washed with PBS once, then CS-C medium (Cell Systems
Corporation, CS-C medium kit, catalog number: CS-470-
5005) containing a recombinant human VEGF (Becton
Dickinson and Company) was used, to which a solution
prepared by diluting each compound at a threefold common
ratio was added at 100 ul/well, and the hRMVEC was
cultured for 48 hours.

The cell number was measured by MT'T assay (DOJINDO
LABORATORIES: Cell Counting Kit-8 was used), and the
growth 1mhibition rate of hRMVEC by the compound was
calculated from the following calculation equation.

Cell growth inhibition rate (%)=100-100x(absor-
bance of well to which the VEGFE and com-
pound are added-absorbance of well to which
no VEGT 1s added)/(absorbance of well to
which VEGF 1s added-absorbance of well to

which no VEGT is added)

In addition, by using this value of the cell growth 1nhi-
bition rate, IC350 (M) as a concentration indicating 50%
inhibition was calculated from the following calculation
formula.

ICS0(M)=10"(LOG(4/B)x(50-C)/(D-C)+LOG(B))
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A: Higher one of 2 concentrations which are upper and
lower values closest to the 50% inhibition rate
B: Lower one of 2 concentrations which are upper and lower

values closest to the 50% i1nhibition rate
C: Inhibition rate at B

D: Inhibition rate at A

Among the compounds produced in Examples, the
hRMVE cell growth inhibition activities of representative
compounds are shown in Table 3. Furthermore, as a refer-
ence example, the hRMVE cell growth inhibition activities
were similarly measured for the compound A and compound

B used 1n Test Example 1, and the results are shown 1n Table
3.

TABLE 3

Cell Growth Inhibition

Compounds Activity (nM)
Compound 3 11
Compound & 1.2
Compound 13 9.3
Compound 16 1.2
Compound 20 1.7
Compound 25 10
Compound 27 1.2
Compound 32 3.8
Compound 35 3.2
Compound 38 3.5
Compound 42 1.6
Compound 43 4.0
Compound 44 3.0
Compound 45 2.5
Compound 46 3.2
Compound A 0.24
Compound B 1.6

<Test Example 3> Solubility Test

1.0 mL of 0.1% phosphate buller solution (pH 7.0) was
added to 1.00 mg of the compounds produced in Examples.
The mixture was subjected to ultrasonic irradiation for 30
seconds, and then shaken at room temperature overnight.
The resulting suspension was leit at rest at room temperature
for 30 minutes, then filtered through a chromatography disc
(0.20 um) to prepare a sample solution. The sample solution
and the standard solution were analyzed by LC-MS (product

name: ACQUITY UPLC H-CLASS SYSTEM and Xevo
TQ-S, produced by Nihon Waters K .K..), and a solubility was

calculated from the obtained peak area value by an external
standard method.

As a reference example, the solubility test was similarly
carried out for the compound A and compound B used 1n
Test Example 1.
| Analytical condition of UPLC]

Column: ACQUITY UPLC (registered trademark) BEH
C18, 1.7 um, 2.1x50 mm (Waters)

Mobile phase: 0.006% formic acid aqueous solution:metha-
nol=40:60 to 60:40

Detection wavelength: 354 nm

Column temperature: 40° C.

Flow rate: 0.25 mL/min

Injection volume: 1.0 uL

Standard solution: 1.00 mg of the compounds produced 1n
Examples were dissolved imn methanol (10 mL), and then
diluted by 1000 times with methanol to prepare 100 ng/mlL.
of standard solution.

The measurement results of solubilities for the 0.1%
phosphate bufler solution (pH 7.0) are shown 1n Table 4.
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TABLE 4
Solubility

Compounds (ug/mL)
Compound 4 0.31
Compound 5 0.99
Compound & 1.0
Compound 9 1.2
Compound 10 2.5
Compound 16 0.27
Compound 17 0.38
Compound 1% 0.86
Compound 22 3.3
Compound 27 0.48
Compound 28 0.17
Compound 29 0.89
Compound 30 0.58%
Compound 31 9.9
Compound 34 2.6
Compound 33 4.4
Compound 36 16
Compound 37 29
Compound 41 0.52
Compound 42 3.1
Compound 43 32
Compound 44 7.6
Compound 45 0.56
Compound 46 1.4
Compound A 0.045
Compound B 0.084

<Test Example 4> Photostability Test

1.00 mg of the compounds produced 1n Examples were
dissolved 1n 10 mL of methanol, then diluted with a water/
methanol mixed solution (v/v=1:1) to prepare 10 ug/mlL of
sample solutions. This sample was left at rest under a white
fluorescent lamp (500 Lux) for 6 hours, and then analyzed
by HPLC to determine a residual ratio (%) of the com-
pounds.

The analytical conditions of HPLC are as follows. As a
reference example, the same experiment was conducted for
the compound A used in Test Example 1.

The residual ratios (light stability) are shown 1n Table 3.
The compounds produced in Examples were stable to light
in the solution.
| Analytical condition of HPLC]

Column: YMC-Pack ODS-A AA12S03-1506WT, 6.0x150
mm, 5 um, (YMC CO., LTD.)

Mobile phase: Solution A: a 0.01 v/v % formic acid aqueous
solution, Solution B: 0.01 v/v % formic acid-methanol
solution, mixing ratio (A:B)=4:6

Detection wavelength: 323 nm (compound 8), 330 nm
(compound 37), 354/363 nm (Z form/E form in compound
A)

Column temperature: 40° C.

Flow rate: 1.0 mL/min

Injection volume: 20 uL

Standard solution: The sample solution immediately after

the preparation was preserved at 4° C., and used as a
standard solution.

TABLE 5
Compounds Residual Ratio (%)
Compound & 97.6
Compound 37 09.2
Compound A 754
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<Test Example 5> Drug Penetrating Test to
Retina/Choroid

For the compounds 8, 27 and B produced in Examples,
drug penetrating concentrations to retina/choroid tissues
alter instillation were measured. The ophthalmic solution
used 1n this study was prepared by suspending the com-
pound 8, compound 27 or compound A respectively 1n a
phosphate bufler solution (pH 7.0) so that the concentration
of the drug 1s 0.25%, according to the conventional method.
In order to measure the drug concentration 1n the retina/
choroid tissues, the eye drop was administered to rabbits
(Japanese white rabbit) at 350 ul/eye, the rabbits were
cuthanized 2 hours after instillation, and the eyeballs were
excised. The excised eyeballs were frozen with liquid nitro-
gen, split into two parts along the equatorial plane, and then
the retina/choroid tissues were sampled from the posterior
ceye segment. In order to extract the compound from the
sampled tissues, the tissues were finely cut 1n methanol to
prepare a lysate, and subsequently the lysate was centrifuged
to collect the supernatant. To the extracted solution of the
compound from the supernatant, an equivalent amount of
ultrapure water was added, and the solution was filtered
through a membrane filter (0.22 um), and the filtrate was
designated as a final measurement solution. The drug con-
centration 1n the filtrate was analyzed by liquid chromatog-
raphy mass spectrometry (LC/MS/MS), and the compound
concentration in the retina/choroid tissues was calculated

from the peak area value obtained by an external standard
method. Analysis conditions of LC/MS/MS are as below.

[ Analytical condition of LC/MS/MS]
Apparatus: ACQUITY UPLC (registered
H-Class system (Waters)

Column: ACQUITY UPLC (registered trademark) BEH
CI18, 1.7 um, 2.1x50 mm (Waters)

Mobile phase: 0.006% formic acid aqueous solution:metha-
nol=40:60 (compound 27), 0.006% formic acid aqueous
solution:methanol=47:33 (compounds 8 and B)

Detector: ESI probe-equipped tandem quadrupole mass
spectrometer Xevo (registered trademark) TQ-S (Waters)
Ionization mode: ESI positive 1on

Analysis mode: MRM

Cone voltage: (compound 8) 6 V, (compound 27) 72 V,
(compound B) 2 V

Collision energy voltage: 26 ¢V (compound 8); 26 eV

(compound 27); 18 eV (compound B)
Ion transition: m/z 388.12—=367.97 (compound 8); m/z

5345.18—=393.99 (compound 27); m/z 385.07—353.95
(compound B)

The average compound concentrations in the retina/chor-
o1d are shown 1n Table 6. For the compound concentration
in the retina/choroid, null hypothesis test was carried out
using JMP (registered trademark) (SAS Institute Inc.), the
outlier was excluded, and then the average valuexstandard
deviation was used.

trademark)

TABLE 6

Concentration 1n

Compounds Retina/Choroid

2.60 = 1.04 ng/g
1.62 + 0.68 ng/g
0.51 £ 0.10 ng/g

Compound &
Compound 27
Compound B

The drug penetrating concentrations of the compounds 8
and 27 1n the retina/choroid were significantly higher than of
the compound B (compounds B and 8: n=6, compound 27:
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n=4, p=<0.03). From the results shown in Table 6, 1t 1s
apparent that the compound (I) of the present invention has
an excellent penetrating property to retina/choroid tissues.

INDUSTRIAL APPLICABILITY

The compound (I) of the present invention and 1ts phar-
macologically acceptable salt are useful as a VEGF receptor
inhibitor and useful for prevention or treatment of various
diseases or conditions 1nvolving the receptor. In addition, the
compound (I) of the present mmvention and its pharmaco-
logically acceptable salt have high solubility 1n aqueous
solutions and excellent stability 1n a solution state, and thus
can be used, for example 1n a form of liqmd formulation
such as an eye drop. The compound (I) of the present
invention and its pharmacologically acceptable salt are
uselul as medicines or the like for prevention or treatment of
retinal diseases accompanying angiogenesis or edema.

What 1s claimed 1s:

1. An alkynyl indazole derivative represented by the

following general formula (I):

()

Rl
O NH
d S
N\
\ \/
-‘_,...-"""
i
\Y
Z/\\,,-Y
wherein

R' represents a lower alkyl,

X and Y are the same or different and each represents CH
or N, with the proviso that X and Y are not simulta-
neously N; and

7. 1s a group represented by the following general formula
(@):

(a)
RA A
fo
wherein

R“ represents a lower alkyl which may have a substituent,

n 1s an mteger of 1 to 7; and

A 1s a partial structure represented by the following
formula:

O O
;—F{NiN}ﬂ"? ‘)‘){O)J\N}lﬁp
H H H
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-continued
O
O\)I\ }LLL Or ;{ }1&?
N
o i

or a pharmaceutically acceptable salt thereof.
2. The alkynyl indazole dernivative according to claim 1,

or the pharmaceutically acceptable salt thereof, wherein X
and Y are simultaneously CH.

3. The alkynyl indazole dernivative according to claim 1,
or the pharmaceutically acceptable salt thereof, wherein Z 1s
bound 1n the para-position.

4. The alkynyl indazole denvative according to claim 1,
or the pharmaceutically acceptable salt thereof, wherein A 1s

a partial structure represented by the following formula:

5. A medicine characterized by contaiming the alkynyl
indazole derivative according to claim 1 or the pharmaceu-
tically acceptable salt thereof.
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6. The medicine according to claim 5, which 1s a vascular
endothelial cell growth factor (VEGF) receptor tyrosine
kinase inhibitor.

7. The medicine according to claim 5, which 1s used for
treatment or prevention of a retinal disease accompanying
angiogenesis or edema.

8. The medicine according to claim 7, wherein the retinal
disease accompanying angiogenesis or edema 1s age-related
macular degeneration, macular edema, diabetic retinopathy,
retinopathy of prematurity, retinal vein occlusion, secondary
cataract, myopic choroidal neovascularization, or glaucoma.

9. A method for treating a disease or condition accompa-
nying angiogenesis or edema in a mammal, the method
comprising the step of administering the alkynyl indazole
derivative according to claim 1, or the pharmaceutically
acceptable salt thereof, to the mammal.

10. The method according to claim 9, wherein the disease
or condition accompanying angiogenesis or edema to be
treated 1s a retinal disease accompanying angiogenesis or
cedema.

11. The method according to claim 10, wherein the retinal
disease accompanying angiogenesis or edema 1s age-related
macular degeneration, macular edema, diabetic retinopathy,
retinopathy of prematurity, retinal vein occlusion, secondary
cataract, myopic choroidal neovascularization, or glaucoma.

G ex x = e
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